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COUNCIL. 

.  The  sudden  collapse  of  the  central  powers,  and  the  consequent 
swift  transition  from  war  to  peace  conditions,  fortunately  did  not 
take  the  National  Research  Council  wholly  unawares.  From  the 
time  of  its  initiation  in  1916,  the  Council  has  always  recognized  that 
its  chief  service  could  be  best  performed  in  times  of  peace,  and  the 
definition  of  its  functions  contained  in  the  Executive  Order  issued 
by  President  Wilson  on  May  11,  1918,  relates  particularly  to  this 
possibility.  Moreover,  throughout  the  period  of  the  war,  when  all 
of  the  divisions  of  the  Council  were  organizing  and  promoting  re- 
search to  meet  military  and  naval  needs  and  to  solve  industrial  prob- 
lems of  an-  emergency  nature,  the  question  of  future  activities  and 
the  provision  of  an  organization  adequate  to  deal  with  them  were 
constantly  in  view.  Since  the  signing  of  the  armistice  the  chief  work 
of  the  Council  has  been  to  utilize  the  various  preliminary  studies 
made  during  the  war  period  for  the  formulation  of  a  definitive 
scheme  of  organization  and  a  plan  of  work  in  keeping  with  the  heavy 
demands  which  existing  conditions  entail. 

Apart  from  its  numerous  war  activities,  outlined  in  the  present 
report,  and  to  be  treated  subsequently  in  greater  detail,  the  leading 
matters  of  interest  in  the  progress  of  the  Council  during  the  past  year 
are  the  Executive  Order  of  President  Wilson,  the  development  of  the 
work  of  the  Research  Information  Service,  the  organization  of  the 
International  Research  Council,  the  report  of  the  Patent  Committee, 
the  work  of  the  Industrial  Research  Section,  and  the  preparation  of 
a  plan  of  permanent  organization.  Before  dealing  with  the  reports 
of  divisions  on  war  problems,  these  phases  of  the  Council's  activities 
will  be  described. 

THE  PRESIDENT'S  EXECUTIVE  ORDER. 

'  The  congressional  charter  of  the  National  Academy  of  Sciences 
provides  that  "  the  Academy  shall,  whenever  called  upon  by  any  de- 
partment of  the  Government,  investigate,  examine,  experiment,  and 
report  upon  any  subject  of  science  or  art."  Under  this  provision  the 
Academy  has  acted  since  the  time  of  its  establishment  as  an  official 
adviser  of  the  Government  on  a  wide  variety  of  questions.  During 
the  Civil  War,  as  the  earlier  records  of  the  Academy  indicate,  its  com- 
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mittees  and  its  members  dealt  actively  with  military  and  naval  prob- 
lems of  precisely  the  same  type  as  those  which  have  insistently 
pressed  for  solution  during  the  present  war.  It  was  thus  a  natural 
step  on  the  part  of  the  Academy  to  offer  its  services  to  the  President 
at  a  time,  in  April,  1916,  when  our  relations  with  Germany  were 
already  tense,  and  for  the  President  to  accept  the  offer,  and  to  re- 
quest the  Academy  to  organize  the  scientific  and  technical  resources  of 
the  country  in  the  broadest  and  most  effective  manner,  to  accomplish 
the  objects  in  view.  He  recognized  clearly,  as  the  Academy  also  had 
perceived,  that  new  and  important  possibilities  had  been  opened 
through  the  heavy  demands  upon  science  and  research  which  had 
arisen  through  the  exceptional  necessities  brought  about  by  the 
war. 

In  accepting  the  President's  request,  and  in  taking  the  steps  that 
soon  led  to  the  establishment  of  the  National  Research  Council,  the 
Academy,  fortified  by  its  charter,  waited  for  no  more  formal  expres- 
sion than  that  conveyed  by  the  President's  oral  statement.  But 
as  the  work  of  the  Research  Council  progressed,  it  became  evident 
that  a  definite  formulation  of  its  objects  by  the  President,  and  an 
expression  of  his  desire  that  it  be  perpetuated  by  the  Academy  and 
permanently  assured  of  the  cooperation  of  the  various  departments 
of  the  Government,  would  serve  a  useful  purpose.  The  President's 
recognition  of  this  fact  led  him  to  issue  the  following  Executive 
Order  on  May  11,  1918 : 

NATIONAL  RESEARCH  COUNCIL. 

Executive  Order  Issued  by  the  President  of  the  United  States. 

The  National  Research  CouncU  was  organized  in  1916  at  the  request  of  the 
President  by  the  National  Academy  of  Sciences,  under  its  congressional  charter, 
as  a  measure  of  national  preparedness.  The  work  accomplished  by  the  CouncU 
in  organizing  research  and  in  securing  cooperation  of  military  and  civilian 
agencies  in  the  solution  of  military  problems  demonstrates  its  capacity  for  larger 
service.  The  National  Academy  of  Sciences  is  therefore  requested  to  perpetuate 
the  National  Research  Council,  the  duties  of  which  shall  be  as  follows: 

1.  In  general,  to  stimulate  research  in  the  mathematical,  physical,  and 
biological  sciences,  and  in  the  application  of  these  sciences  to  engineering,  agri- 
culture, medicine,  and  other  useful  arts,  with  the  object  of  increasing  knowledge, 
of  strengthening  the  national  defense,  and  of  contributing  in  other  ways  to  tne 
public  welfare. 

2.  To  survey  the  larger  possibilities  of  science,  to  formulate  comprehensive 
projects  of  research,  and  to  develop  effective  moans  of  utilizing  the  scientific 
and  technical  resources  of  the  country  for  dealing  with  these  projects. 

3.  To  promote  cooperation  in  research,  at  home  and  abroad,  in  order  to  secure 
concentration  of  effort,  minimize  duplication,  and  stimulate  progress;  but  In  all 
cooperative  undertakings  to  give  encouracrement  to  individual  initiative,  as 
fundamentally  important  to  the  advancement  of  science. 


RESEARCH  INFORMATION  SERVICE. 


4.  To  serve  as  a  means  of  bringing  American  and  foreign  investigators  into 
active  cooperation  witli  the  scientific  and  technical  services  of  the  War  and 
Navy  Departments  and  with  those  of  the  civil  branches  of  the  Government. 

5.  To  direct  the  attention  of  scientific  and  technical  investigators  to  the 
present  importance  of  military  and  industrial  problems  in  connection  with  the 
war,  and  to  aid  in  the  solution  of  these  problems  by  organizing  specific 
researches. 

6.  To  gather  and  collate  scientific  and  technical  information  at  home  and 
abroad,  in  cooperation  with  governmental  and  other  agencies,  and  to  render 
such  information  available  to  duly  accredited  persons. 

Effective  prosecution  of  the  Council's  work  requires  the  cordial  collaboration 
of  the  scientific  and  technical  branches  of  the  Government,  both  military  and 
civil.  To  this  end  representatives  of  the  Government,  upon  the  nomination  of 
the  President  of  the  National  Academy  of  Sciences,  will  be  designated  by  the 
President  as  members  of  the  Council,  as  heretofore,  and  the  heads  of  the  depart- 
ments immediately  concerned  will  continue  to  cooperate  in  every  way  that  may 
be  required. 

WooDRow  Wilson. 

The  White  House,  May  11,  1918, 

Supplementing,  as  it  does,  the  charter  of  the  Academy,  and  serv- 
ing as  a  permanent  request  for  the  exercise  of  such  functions  as  the 
National  Research  Council  has  been  able  to  render,  this  Executive 
Order  points  the  way  for  the  future  work  of  the  Council. 

RESEARCH  INFORMATION  SERVICE. 

One  of  the  functions  of  the  Research  Council,  as  stated  in  the 
Executive  Order,  is  "  to  survey  the  larger  possibilities  of  science,  to 
formulate  comprehensive  projects  of  research,  and  to  develop  effec- 
tive means  of  utilizing  the  scientific  and  technical  resources  of  the 
country  for  dealing  with  these  projects."  The  Research  Information 
Service,  inaugurated  in  cooperation  with  the  Intelligence  Services  of 
the  Army  and  Navy,  and  represented  in  London,  Paris,  and  Rome 
by  scientific  attaches  and  their  associates  connected  with  the  Amer- 
ican embassies,  is  the  first  requisite  in  preparing  such  broad  surveys. 
Properly  regarded,  this  Information  Service  may  be  considered  as 
the  pioneer  corps  of  the  Council,  surveying  the  progress  of  research 
in  various  parts  of  the  world,  selecting  and  reporting  upon  many 
activities  of  interest  and  importance,  reducing  the  information  thus 
collected  to  such  a  form  as  to  render  it  most  accessible  and  useful, 
and  disseminating  it  to  scientific  and  technical  men  and  to  institu- 
tions which  can  use  it  to  advantage. 

But  the  work  of  the  Service  must  not  end  here.  Its  duties  neces- 
sarily involve  the  collection  of  much  detailed  information;  but  to 
accomplish  the  larger  objects  of  the  Council  its  attention  must  not 
be  confined  solely  to  matters  of  detail.  Out  of  this  great  mass  of 
information,  and  out  of  the  work  of  the  various  divisions  of  the 
Council,  acting  in  cooperation  with  the  Research  Information  Service, 
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there  must  come  broad  surveys  of  the  larger  possibilities  of  research, 
indicating  opportunities  likely  to  be  missed  by  the  investigator  con- 
cerned v^ith  limited  branches  of  science,  and  pointing  the  way  to  the 
occupation  of  many  fields  where  great  return  may  be  expected  to 
result  from  well-organized  effort. 

It  therefore  goes  without  saying  that  the  position  of  scientific 
attache  at  our  principal  embassies,  created  during  the  war  in  con- 
nection with  the  Research  Information  Service,  should  undoubtedly 
be  continued  during  times  of  peace.  The  scientific  attache  acts 
in  conjunction  with  the  military  and  naval  attaches,  who  are 
glad  to  intrust  him  with  many  of  their  technical  problems.  Such 
problems  will  frequently  arise  in  the  future  as  they  did  in  the  period 
preceding  the  war.  But  the  duties  of  the  scientific  attache  are  evi- 
dently not  confined  to  questions  of  war,  which,  indeed,  can  not  be 
distinguished  in  most  cases  from  the  problems  of  peace.  Nitrates, 
no  longer  needed  for  explosives,  are  now  no  less  urgently  demanded 
for  fertilizers.  Optical  glass,  if  not  required  for  gun  sights  and 
periscopes,  is  wanted  in  large  quantities  for  field  glasses,  microscopes, 
medical  instruments,  and  scores  of  other  purposes.  Metallurgical 
processes,  improved  for  the  manufacture  of  guns  and  helmets,  must 
give  us  flawless  rails  for  security  in  travel,  better  electrical  con- 
ductoi^s,  and  other  essentials.  In  short,  almost  all  of  the  subjects  in 
which  the  scientific  and  technical  men  of  the  allies  have  exchanged 
research  information  during  the  war  demand  similar  cooperation 
under  peace  conditions.  In  view  of  these  facts,  the  International 
Research  Council,  at  its  first  meeting  in  Paris,  adopted  the  folloAving 
resolution : 

The  International  Research  Council,  assembled  in  Paris  and  attended  by  dele- 
gates of  the  national  academies  of  sciences  of  Belgium,  Brazil,  the  United 
States,  France,  Great  Britain,  Italy,  Japan,  Poland,  Portugal,  Rumania,  and 
Serbia,  has  the  honor  to  request  the  Governments  of  these  countries  to  appoint 
permanent  scientific  attaches  at  their  principal  embassies.  The  function  of  the 
scientific  attaches  shall  he  to  collect  and  forward  information  regarding 
scientific  and  technical  matters,  and  to  insure  the  continuity  of  the  relations 
established  during  the  war  by  the  various  scientific  and  technical  missions. 

In  addition  to  the  services  already  mentioned,  the  scientific  attache 
would  serve  as  the  general  representative  of  American  scientific  and 
technical  interests  in  the  country  to  which  he  may  be  accredited;  at- 
tend scientific  meetings  and  keep  in  touch  with  the  progress  of  re- 
search, reporting  frequently  to  Washington;  maintain  his  office  as  a 
center  for  American  scientific  and  technical  men  and  missions  desir- 
ing to  make  contact  with  the  scientific  men  or  institutions  of  the 
country:  undertake  special  tasks  and  make  particular  reports  on 
questions  submitted  by  properly  accredited  individuals  or  institu- 
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tions;  and  contribute  in  other  ways  toward  international  cooperation 
in  research. 

On  December  3,  1917,  the  military  committee  of  the  National  Re- 
search Council  adopted  resolutions  providing  for  the  creation  of  the 
Research  Information  Committee  and  outlining  its  functions.  These 
resolutions  were  submitted  to  the  National  Research  Council  for  ap- 
proval and  for  transmission  to  the  Council  of  National  Defense.  On 
December  12,  the  Council  of  National  Defense  approved  the  project, 
and  Dr.  S.  W.  Stratton  was  appointed  chairman  of  the  committee, 
which  included  the  Chief  of  Military  Intelligence  and  the  Director  of 
Naval  Intelligence.  The  organization  proceeded  rapidly  from  that 
time.  An  appropriation  of  $38,000  was  made  from  the  President's 
fund  to  cover  the  first  year's  expenses  of  the  Washington,  London, 
and  Paris  offices,  and  Dr.  H.  A.  Bumstead  and  Dr.  W.  F.  Durand 
sailed  early  in  February  to  assume  their  duties  as  scientific  attaches 
at  the  London  and  Paris  embassies,  respectively.  Early  in  May,  the 
Italian  Ambassador  addressed  a  request  from  his  Government  to  the 
Secretary  of  War,  asking  that  an  office  of  the  Research  Information 
Committee,  similar  to  those  in  London  and  Paris,  be  established  in 
Rome.  After  some  delay  this  was  authorized,  and  an  additional  ap- 
propriation was  made  to  cover  the  expense  of  the  new  office.  Mr. 
S.  L.  G.  Knox  was  appointed  scientific  attache  at  Rome  by  the  chair- 
man of  the  National  Research  Council,  and  sailed  in  July  to  assume 
his  duties  there. 

After  the  successful  operation  of  the  committee  for  several  months, 
it  began  to  appear  that  expansion  of  the  organization  was  desirable, 
and  the  following  order  was  issued  by  the  Secretary  of  War  on  July 
2,  directing  that  an  officer  from  each  of  the  military  bureaus  be  ap- 
pointed to  represent  his  respective  bureau  on  the  committee. 

Wae  Department, 
The  Adjutaj?^t  General's  Office, 

Washington,  July  2,  1918, 

From :  The  Adjutant  General  of  the  Army. 

To :  The  National  Research  Council,  Washington,  D.  C. 

Subject :  Information  section,  Ordnance  Department,  and  Research  Information 
Committee. 

1.  The  Secretary  of  War  directs  that  you  be  informed  as  follows: 

2.  The  Research  Information  Committee  was  formed  to  establish  machinery 
by  means  of  which  the  General  Staff  of  the  Army,  the  various  bureaus  of  the 
Army  and  Navy,  the  scientific  organizations  in  the  United  States  who  are  work- 
ing on  problems  connected  with  war  production  and  invention,  and  the  various 
committees  of  the  Council  of  National  Defense  charged  with  work  of  this  nature, 
may  be  put  in  touch  with  the  developments  and  experimental  work  being  car- 
ried on,  not  only  in  this  country  but  in  Europe,  and  kept  nmtually  informed  of 
the  state  of  development  of  work  of  this  nature. 

3.  In  pursuance  of  the  order  of  the  Secretary  of  War,  establishing  this  com- 
mittee and  in  order  effectively  to  do  this  work,  it  is  vitally  necessary  that  the 


6 


ANITUAL  REPORT  ^^ATIOKAL  RESEARCH  COUKCIL,  1918. 


utmost  of  cordial  cooperation  be  shown  by  each  of  the  bureaus  and  comn^ittees 
in  question  with  the  Research  Information  Committee.  To  secure  this  the 
following  is  directed : 

(a)  All  military  bureaus  requiring  scientific  and  technical  information  are 
given  oflScial  status  on  the  Research  Information  Committee  in  Washington,  D.  G. 

(6)  Representatives  of  military  bureaus  or  of  research  com-mittees  collecting' 
information  abroad  will  be  instructed,  by  their  chiefs,  to  put  themselves  into 
direct  relationship  with  the  joint  committees  of  the  Research  Information  Com- 
mittee sitting  in  Paris  or  London,  or  later  in  Rome,  in  order  that  information  be 
at  once  dispatched  to  the  Research  Information  Committee  at  Washington,  D.  C. 
All  communications  of  scientific  investigations  or  research  shall  be  routed 
through  these  channels,  even  though  other  channels  are  employed  at  the  same 
time. 

(c)  Official  means  of  intercommunication,  such  as  memorandums,  bulletins, 
and  the  like,  between  bureaus  of  the  Army  and  committees  for  research  shall  be 
developed  to  such  a  degree  of  efficiency  by  the  Research  Information  Committee 
that  the  distribution  of  infornjation  shall  be  practically  automatic. 

(d)  Before  sending  officers  or  civilians  abroad  for  investigation  work,  all 
Army  bureaus  or  civilian  research  committees  shall  get  in  touch  with  the  Re- 
search Information  Committee  at  Washington,  D.  C,  for  information  and 
guidance. 

(6)  The  present  method  of  routing  information  memoranda  for  file  and  dis- 
tribution through  the  Military  Intelligence  Branch  will  not  be  discontinued. 

if)  You  will  immediately  notify  this  office  and  the  Research  Information 
Committee  of  the  name  of  the  officer  who  shall  represent  your  bureau  before  the 
Research  Information  Committee. 

By  order  of  the  Secretary  of  War: 

Paul  Giddings,  Adjutant  General. 

In  accordance  with  the  principles  of  this  order  of  the  Secretary  of 
War,  the  Research  Information  Committee  was  reorganized  and  its 
name  changed  to  the  Research  Information  Service.  In  addition  to 
the  military  representatives  appointed  in  accordance  with  the  order 
of  the  Secretary  of  War,  representatives  of  naval  bureaus  and  of 
certain  civil  bureaus  of  the  Government  were  also  appointed.  The 
new  organization  which  thus  resulted  may  be  found  on  page  103. 

The  work  of  the  Washington  office  of  the  Service  during  the  war 
included  the  sending  of  scientific  and  technical  information  to  our 
scientific  attaches  abroad,  the  distribution  of  reports  from  foreign 
offices,  the  cataloguing  and  filing  of  reports,  and  such  miscellaneous 
services  as  the  introduction  to  our  scientific  attaches  abroad  of 
officers  and  civilians  going  to  Europe  to  collect  information,  and  the 
utilization  of  various  means  of  making  the  information  collected  of 
general  use  to  the  Army  and  Navy  and  to  other  agencies  engaged  in 
the  investigation  of  war  problems.  In  addition  to  the  numerous 
reports  and  the  other  information  sent  abroad,  various  special  pieces 
of  apparatus  have  been  secured  and  forwarded  in  answer  to  specific 
requests,  including  a  complete  device  for  the  training  of  gun  pointers, 
sets  of  special  signalling  apparatus,  vacuum  apparatus  required  by 
the  British  Ministry  of  Munitions,  and  numerous  small  articles,  such 
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as  luminous  zinc  sulphide,  special  aviators'  goggles,  ear  valves, 
Aldis  sights,  camera  mountings,  etc. 

One  of  the  most  important  phases  of  the  work  of  the  Washington 
office  has  been  the  distribution  of  reports  received  from  the  foreign 
offices.  The  nature  of  these  reports  has  been  extremely  varied,  cover- 
ing practically  every  field  of  activity  on  war  problems.  To  indicate 
some  of  the  subjects  included,  and  also  to  illustrate  the  fact  that 
many  of  these  reports  are  on  subjects  which  are  quite  as  important 
under  peace  conditions  as  during  the  time  of  war,  the  following 
summary  will  be  of  interest : 


Reports 

from 
abroad. 

Index 

cards 
(approxi- 
mately). 

330 

2,000 

54 

350 

30 

150 

44 

350 

32 

240 

26 

200 

116 

600 

20 

400 

38 

'  160 

22 

200 

17 

100 
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400 

72 

360 

29 

250 

21 

200 

15 

320 

21 

160 

11 

150 

14 

100 

83 

1,000 

1,101 

7,690 

Aeronautics: 

Airplanes  

Balloons,  dirigibles. 
Ordnance: 

Antiaircraft  

Bombs  

Explosives  

Miscellaneous  

Submarine  detection . . . 

Toxic  gas  warfare  

Location  by  sound  

Signaling  

Camouflage  

Chemistry  

Metals  

Photography  

Medical  

Radio  

Gasoline  engines  

Searchlights  

Optical  miscellaneous. . 
Miscellaneous  

Total  


Much  of  the  information  included  in  the  last  half  of  this  table,  and 
many  of  the  reports  relating  to  aeronautics,  are  of  value  for  peace 
purposes  as  well  as  for  those  of  war. 

Most  of  these  reports  have  been  either  "  confidential  "  or  "  secret," 
and  their  distribution  has  entailed  the  greatest  care  on  the  part  of  the 
office  personnel.  The  obvious  idea  has  been  that  these  reports  should 
be  received  by  all  persons  in  the  Government  service  officially  con- 
cerned in  them,  and  that  they  should  not  be  sent  to  persons  not 
properly  concerned  in  them.  As  the  number  of  reports  received 
from  abroad  increased  it  was  found  desirable  to  inaugurate  a  limited 
circulation  of  confidential  memoranda  containing  titles  of  the  reports 
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received,  together  with  a  brief  statement  of  the  nature  and  content 
of  the  reports.  Subsequent  to  the  reorganization  of  the  Research 
Information  Service,  copies  of  these  memoranda,  complete  from  the 
beginning,  were  sent  to  each  official  representative  of  military,  naval, 
and  civil  bureaus,  and  these  were  supplemented  regularly  by  the  issue 
of  memoranda  relating  to  new  reports.  With  the  aid  of  such  mem- 
oranda each  bureau  was  informed  of  the  existence  and  nature  of 
reports  in  which  they  might  be  officially  interested  and  which  might 
not  have  reached  them  from  other  sources.  Copies  of  the  full  re- 
ports were  then  furnished  on  request  of  the  bureaus.  In  this  way 
nearly  1,200  copies  of  reports,  many  of  them  of  considerable  length, 
have  been  prepared  and  distributed. 

The  numerous  activities  of  the  foreign  offices  of  the  Research  In- 
formation Service,  unfortunatelj^,  can  not  be  reported  upon  in  detail 
here,  but  more  complete  information  regarding  them  will  be  given 
later.  No  mention  of  these  offices  can  be  made,  however,  Avithout 
an  expression  of  our  appreciation  of  the  cordial  cooperation  of  our 
embassies,  of  the  naval  and  military  officers  of  the  American  forces, 
and  of  all  representatives,  military,  naval,  and  civil,  of  the  British, 
French,  and  Italian  Governments.  The  extremely  cordial  attitude 
of  Admiral  Sims,  in  command  of  United  States  naval  forces  operat- 
ing in  European  waters,  is  best  illustrated  by  the  following  order, 
creating  a  scientific  division  of  his  staff,  placing  the  scientific  attache 
in  London  at  its  head,  and  calling  for  the  full  cooperation  of  the 
officers  connected  with  our  vessels  abroad: 

United  States  Naval  Forces  Operating  in  European  Waters, 

U.  S.  S.  "  Melvidt.e,"  Flagship, 
London,  England,  April  16,  1918. 

CIRCULAR  letter  NO.  21. 

Subject :  Joint  Information  Committee. 

1.  Since  the  beginning  of  the  present  war,  and  particularly  since  the  entry 
of  the  United  States  into  the  war,  various  departments  of  the  Government, 
associations,  societies,  and  clubs  throughout  the  United  States  have  sent 
re^resentatives  abroad  for  scientific  and  industrial  research  work,  each  depart- 
ment or  other  body  acting  independently  and  without  reference  to  what  the 
others  were  doing. 

2.  This  practice  has  caused  a  considerable  duplication  of  work,  given  great 
annoyance  to  those  from  whom  the  information  has  been  obtained  abroad,  and 
has  resulted  in  friction,  inefliciency,  and  failure  to  achieve  the  most  satisfactory 
results. 

3.  To  correct  this  unsatisfactory  state  of  aft'airs  the  Secretaries  of  War  and 
of  the  Navy,  by  joint  action,  and  with  the  approval  of  the  Council  of  National 
Defense,  authorized  and  approved  the  organization,  through  the  National  Re- 
search Council,  of  a  joint  information  committee,  to  have  its  headquarters  in 
Washington  and  to  have  branch  connnittees  in  London  and  Paris.  The  branch 
committees  are  intended  to  work  in  close  cooperation  with  the  officers  of  the 
Military  and  Naval  Intelligence  Services. 
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4.  The  functions  of  the  branch  committees  in  London  and  Paris  are  to  secure, 
classify,  and  disseminate  scientific,  technical,  and  industrial  research  informa- 
tion (particularly  such  as  relates  to  war  problem-s)  and  to  effect  the  interchange 
of  such  information  between  the  allies  in  Europe  and  the  United  States. 

5.  The  State  Department  has  agreed  to  withhold  passports  from  all  scientific 
investigators  except  from  those  applicants  who  are  duly  recommended  for  pass- 
ports by  the  joint  information  committee  in  Washington.  It  is  the  intention  of 
that  committee,  before  recommending  the  issue  of  a  passport,  to  investigate  care- 
fully the  necessity  for  the  proposed  research  work,  making  sure  that  the  infor- 
mation sought  is  not  already  on  file  and  that  the  organization  abroad  is  not  in 
a  position  to  obtain  such  information  with  its  previously  existing  personnel. 

6.  All  such  investigators  who  are  granted  passports  are  to  be  regarded  as 
representatives  of  the  joint  information  committee  and  will  be  directed  to  report 
to  the  London  committee  upon  arrival  in  England  and  to  the  Paris  committee 
on  arrival  in  France. 

7.  The  joint  committee  sitting  in  Washington  consists  of  the  following : 

(1)  A  civilian  member,  representing  the  National  Research  Council. 

(2)  The  chief  of  the  Military  Intelligence  Section. 

(3)  The  director  of  Naval  Intelligence. 

8.  The  initial  organization  of  the  branch  committees  in  London  and  Paris 
will  be: 

(1)  A  scientific  attach^,  representing  the  joint  information  committee. 

(2)  The  chief  of  the  Military  Intelligence  Section. 

(3)  The  director  of  Naval  Intelligence. 

9.  The  scientific  attaches  at  present  are:  London,  Dr.  H.  A.  Bumstead; 
Paris,  Dr.  W.  F.  Durand.  Assistants  to  these  attaches  will  presumably  be  sent 
from  the  United  States  from  time  to  time,  as  the  need  for  them  becomes  appar- 
ent. At  present  Mr.  S.  W.  Farnsworth  is  at  the  London  office  as  an  assistant 
to  Dr.  Bumstead. 

10.  The  chief  functions  of  the  branch  committees  are  intended  to  be  the 
following : 

(a)  The  development  of  contact  with  all  important  research  laboratories  or 
agencies,  governmental  or  private;  the  compilation  of  problems  and  subjects 
under  investigation ;  and  the  collection  and  compilation  of  the  results  attained. 

(&)  The  classification,  organization,  and  preparation  of  such  information  for 
transmission  to  the  joint  information  committee  in  Washington. 

(c)  The  maintenance  of  continuous  contact  with  the  work  of  the  offices  of 
military  and  naval  attaches  in  order  that  all  duplication  of  work  or  crossing 
of  effort  may  be  avoided,  with  the  consequent  waste  of  time  and  energy  and  the 
confusion  resulting  from  crossed  or  duplicated  effort. 

(d)  To  serve  as  an  immediate  auxiliary  to  the  offices  of  the  military  and 
naval  attaches  in  the  collection,  analysis,  and  compilation  of  scientific,  techni- 
cal, and  industrial  research  information. 

(e)  To  serve  as  an  agency  at  the  immediate  service  of  the  commander  in  chief 
of  the  military  and  naval  forces  in  Europe  for  the  collection  and  analysis  of 
scientific  and  technical  research  information,  and  as  an  auxiliary  to  such  direct 
military  and  naval  agencies  as  may  be  in  use  for  the  purpose. 

(/)  To  serve  as  centers  of  distribution  to  the  American  Expeditionary  Forces 
in  France  and  to  the  American  Naval  Forces  in  European  Waters  of  scientific 
and  technical  research  information  originating  in  the  United  States  and  trans- 
mitted through  the  joint  information  committee  in  Washington. 

(g)  To  serve  as  centers  of  distribution  to  our  allies  in  Europe  of  scientific, 
technical,  and  industrial  research  information  originating  in  the  United  States 
and  transmitted  through  the  joint  information  committee  in  Washington. 
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(h)  The  maintenance  of  the  necessary  contact  between  the  officers  in  London 
and  Paris,  in  order  that  provision  may  be  made  for  tlie  direct  and  prompt  inter- 
change of  important  scientific  and  technical  information. 

(i)  To  aid  research  workers  or  collectors  of  scientific,  technical,  and  indus- 
trial information  from  the  United  States,  when  proi)erly  accredited  from  the 
joint  information  committee  in  Washington,  in  best  achieving  their  several 
and  particular  purposes. 

11.  The  scientific  attach^  in  London,  with  his  assistants,  has  been  given  office 
space  and  facilities  at  the  force  commander's  London  headquarters,  and  is  re- 
garded as  a  member  of  the  force  commander's  stafl:.  It  is  desired  and  directed 
that  all  officers  of  the  staff  facilitate  in  every  possible  way  the  performance  vf 
the  work  of  the  scientific  attache,  and  that  they  keep  him  informed  as  to  the 
classes  of  information  or  scientific  investigation  that  would  be  most  beneficial 
to  them  in  their  work. 

12.  Officers  in  the  force  at  large  are  desired  to  furnish  to  the  scientific 
attache,  through  the  force  commander,  any  information  of  value  of  which  they 
may  be  possessed  and  to  make  suggestions  as  to  profitable  lines  of  scientific 
investigation. 

13.  The  branch  committee  in  London,  or  the  scientific  attache,  as  its  rei)re- 
sentative,  in  distributing  information  as  contemplated  in  paragraph  No.  10  (/) 
above,  will  do  so  through  the  medium  of  the  force  commander  as  regards  the 
naval  forces  and  through  such  channels  as  the  military  attach^  may  prescribe 
as  regards  the  military  forces.  The  branch  committee  in  Paris  will  forward 
information  to  the  naval  forces  through  the  naval  attach^,  who  will  transmit 
it  through  the  usual  official  channels. 

14.  In  distributing  information  to  our  allies  in  Europe,  as  contemplated  in 
paragraph  No.  10  {g)  above,  the  branch  committees,  or  the  scientific  attaches 
as  their  representatives,  will  transmit  the  information  through  the  military  or 
naval  attache  if  it  is  intended  for  the  military  or  naval  departments  of  the 
foreign  governments  concerned ;  if  it  is  intended  for  a  civil  department,  it  will 
be  transmitted  direct,  but  if  it  would  be  of  use  or  interest  to  the  military  and 
naval  forces  it  will  be  also  transmitted  to  the  military  and  naval  commanders 
through  the  attaches. 

15.  In  order  to  facilitate  the  work  of  the  branch  committees  under  paragraph 
No.  10  (i)  above,  it  is  desired  and  directed  that  the  officers  of  the  force  com- 
mander's staff  exert  every  proper  effort  to  make  sure  that  all  investigators, 
whether  oflQcers  or  civilians,  who  come  to  London  are  put  in  touch  with  the 
scientific  attache  in  order  that  mutual  assistance  may  be  rendered  and  that  a 
complete  file  of  information  may  be  maintained  in  the  branch  committee's 
office.  All  officers  of  the  staff  are  furthermore  directed,  before  initiating  any 
new  investigation,  to  consult  with  the  scientific  attache  to  determine  whether 
or  not  the  desired  information  has  been  already  acquired  by  the  branch  com- 
mittee, and  they  will  equally  inform  the  scientific  attach^  of  the  results  of 
any  investigations  they  may  make.  All  concerned  must  constantly  bear  in 
mind  the  necessity  for  avoiding  duplication  of  work  on  the  part  of  the  various 
branches  of  the  staff  organization. 

IG.  Officers  attached  to  headquarters  in  Paris  will  be  guided  by  the  princi- 
ples underlying  the  instructions  contained  in  the  preceding  paragraphs. 

\Vm.  S.  Sims, 

Vice  Admiral,  U.      Navy,  Commamlimj  and  Xaval  Attach^,  London. 
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OFFICE  MEMORANDUM   NO.  61. 

London,  April  16,  1918, 

Subject :  Scientific  attach^. 

1.  The  attention  of  all  the  staff  Is  Invited  to  Circular  Letter  No.  21,  of 
April  16,  1918,  regarding  the  joint  information  committee  organized  in  Wash- 
ington, with  branch  committees  in  London  and  Paris,  and  the  scientific  attaches. 

2.  While  all  officers  are  desired  to  keep  in  as  close  touch  as  possible  with 
the  work  of  the  scientific  attach^,  it  is  particularly  desirable  that  the  follow- 
ing officers  maintain  the  closest  relations  with  him  with  a  view  to  constant 
interchange  of  information : 

(1)  The  oflScer  having  cognizance  of  submarine  hunting  by  sound. 

(2)  The  ordnance  offJicer. 

(3)  The  radio  officer. 

(4)  The  officer  having  cognizance  of  electrical  matters. 

(5)  The  medical  officer. 

3.  The  division  of  the  staff  headed  by  the  scientific  attach^  will  be  known  as 
the  Scientific  Division,  and  its  symbol  will  be  -NS. 

N.  C.  Twining, 
Captain,  U,  S.  Navy,  Chief  of  Staff, 

In  addition  to  the  advantages  thus  accorded  to  our  scientific  at- 
taches, Admiral  Sims  furnished  them  with  offices  in  both  London 
and  Paris,  and  contributed  in  many  other  ways  to  the  convenience 
and  efficiency  of  their  work.  Maj.  Gen.  John  Biddle,  commanding 
the  American  Expeditionary  Forces  in  England,  also  issued  a  similar 
order  and  facilitated  in  many  other  ways  the  work  of  the  scientific 
attache.  Similar  courtesies  were  shown  to  our  representatives  in 
Paris  and  Rome,  both  by  the  Army  and  Navy.  It  thus  appears  that 
the  cooperative  plan  involved  in  the  organization  of  the  Research 
Information  Service  has  proved  to  be  acceptable  to  all  of  the  interests 
concerned,  and  that  its  continuation  should  be  advantageous  after 
such  modifications  have  been  made  as  will  be  necessary  to  render  the 
service  of  the  greatest  use  under  peace  conditions. 

One  of  the  chief  objects  now  to  be  attained  is  to  render  the  offices 
of  the  Service  more  effective  as  centers  of  information  on  scientific 
and  technical  questions.  Existing  agencies  of  such  information,  such 
as  Government  bureaus  and  the  valuable  library  service  of  the 
American  Society  of  Mechanical  Engineers  in  New  York,  will  be 
freely  drawn  upon.  It  is  not  the  intention  to  duplicate  such  sources, 
but  to  secure  their  wider  utilization.  In  addition  to  the  fund  of 
information  available  in  its  own  offices,  the  Research  Information 
Service  will  arrange  to  call  upon  competent  correspondents  in  scien- 
tific and  technical  laboratories  throughout  the  country,  who  will  aid 
in  supplying  special  information. 

The  work  of  organizing  the  Information  Service  for  its  new  and 
larger  duties  is  now  proceeding  under  the  direction  of  Dr.  Robert 
M.  Yerkes  and  with  the  assistance  of  Dr.  G.  S.  Fulcher,  who  replaced 
Dr.  Graham  Edgar  when  the  latter  resigned  his  position  on  January 
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27,  1919,  after  conducting  the  office  with  marked  success  throughout 
the  greater  part  of  the  war. 

ORGANIZATION  OF  THE  INTERNATIONAL  RESEARCH  COUNCIL. 

On  June  17,  1918,  the  secretary  of  the  Royal  Society  of  London 
invited  the  National  Academy  to  send  delegates  to  an  Interallied  Con- 
ference on  International  Scientific  Organizations,  to  open  in  London 
on  October  9.  The  president  of  the  Academy,  after  the  matter  had 
been  given  full  consideration  by  the  council  of  the  National  Academy 
of  Sciences  and  the  executive  board  of  the  National  Research  Coun- 
cil, appointed  the  following  delegates  from  the  Academy  and  Council : 
H.  A.  Bumstead,  J.  J.  Carty,  W.  F.  Durand,  Simon  Flexner,  A.  A. 
Noyes,  and  George  E.  Hale,  chairman.  All  of  these  attended  the  con- 
ference in  London,  at  which  the  following  countries  were  represented 
by  the  delegates  named  below : 

Belgium. — Georges  Lecointe,  J.  Massart,  Ch.  de  la  Vallee  Poussin. 
Brazil — C.  D.  de  Carvalho. 

France. — B.  Baillaud,  G.  Bigourdan,  Albin  Haller,  A.  Lacroix,  Charles  Lalle- 
mand,  Charles  Moureu,  Emile  Picard. 
Italy. — Vito  Volterra. 

Japan. — Joji  Sakurai,  Aiklchi  Tanakadate. 
Portugal. — Braamcamp  Frelre.  * 
Serbia. — B.  Popovitch. 

United  States.— H.  A.  Bumstead,  J.  J.  Carty,  W.  F.  Durand,  S.  Flexner,  G.  E. 
Hale,  A.  A.  Noyes. 

Great  Britain.— Sir  J.  J.  Thomson,  Sir  Alfred  Kempe,  A.  Schuster,  W.  B. 
Hardy,  W.  A.  Herdman,  Sir  F.  Dyson,  J.  H.  Jeans,  H.  G.  Lyons,  J.  A.  McClel- 
land, Sir  E.  Sharpey  Schafer,  C.  S.  Sherrington,  Sir  W.  Tilden. 

The  delegate  nominated  by  the  Government  of  Portugal  did  not 
arrive  in  England  in  time  to  take  part  in  the  conference. 

A  committee  of  the  Eoyal  Society  issued  a  memorandum  on  inter- 
national scientific  organizations,  in  which  it  is  pointed  out  that  they 
"  may  be  divided  into  four  groups,  according  to  their  objects  and 
methods  of  procedure.  Some  are  intended  to  establish  uniformity  in 
the  standards  of  measures,  others  to  advance  science  by  cooperation, 
and  others  again  merely  to  encourage  present  interchange  of  opinion. 
Those  that  aim  directly  at  organizing  scientific  progress  may  further 
be  divided  into  two  parts,  according  as  the  cooperation  is  essential 
to  coordinate  observations  taken  in  different  places  or  aims  only  at 
economy  of  labor."  The  memorandum  then  goes  on  to  review  the 
characteristics  of  a  large  number  of  international  organizations  and 
concludes  with  a  statement  of  the  following  subjects  for  discussion  at 
the  conference: 

1.  Is  it  desirable  for  the  allied  nations  to  establish  organizations  for  scientific 
cooperation  among  themselves? 

2.  If  this  be  agreed  upon,  what  should  be  the  particular  forms  of  organiza- 
tion to  be  aimed  at  in  geodesy,  seismology,  meteorology,  etc.? 
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X  Should  particular  academies  be  asked  to  submit  proposals  on  those  under- 
takings in  which  they  have  taken  the  leading  part,  such  as — 

(a)  The  Acad(^mie  des  Sciences  on  the  Commission  Metrique  and  the  Bureau 
International  des  Poids  et  Mesures. 

(b)  The  Royal  Society  on  the  International  Catalogue  of  Scientific  Literature. 
4.  What  representation  should  be  addressed  to  the  governments  with  regard 

to  those  organizations  which  have  hitherto  received  their  support? 

DECLARATION. 

The  first  act  of  the  London  conference  was  to  define  its  attitude,  as 
expressed  in  the  following  declaration,  toward  the  question  of  future 
relations  with  the  men  of  science  of  the  central  powers : 

When  more  than  four  years  ago  the  outbreak  of  war  divided  Europe  into 
hostile  camps,  men  of  science  were  still  able  to  hope  that  the  conclusion  of  peace 
would  join  at  once  the  broken  threads  and  that  the  present  enemies  might  then 
once  more  be  able  to  meet  in  friendly  conference,  uniting  their  efforts  to  advance 
the  interests  of  science.  For  ever  since  the  revival  of  learning  in  the  middle 
ages  the  prosecution  of  knowledge  has  formed  a  bond  strong  enough  to  resist 
the  strain  of  national  antagonism.  And  this  bond  was  strengthened  during  the 
latter  part  of  last  century,  when  branches  of  science  developed  requiring  for 
their  study  the  cooperation  of  all  the  civilized  nations  of  the  world.  Interna- 
tional associations  and  conferences  rapidly  multiplied  and  the  friendly  inter- 
course between  the  learned  representatives  of  different  countries  grew  more 
intimate  in  spite  of  their  political  differences,  which  were  admitted  but  not 
insisted  upon. 

In  former  times  war  frequently  interrupted  the  cooperation  of  individuals 
without  destroying  the  mutual  esteem  based  on  the  recognition  of  intellectual 
achievements ;  peace  then  soon  effaced  the  scars  of  a  strife  that  was  ended.  If 
to-day  the  representatives  of  the  scientific  academies  of  the  allied  nations  are 
forced  to  declare  that  they  will  not  be  able  to  resume  personal  relations  in 
scientific  matters  with  their  enemies  until  the  central  powers  can  be  readmitted 
into  the  concert  of  civilized  nations,  they  do  so  with  a  full  sense  of  responsibility 
and  they  feel  bound  to  record  the  reasons  which  have  led  them  to  this  decision. 

Civilization  has  imposed  restrictions  on  the  conduct  of  nations  which  are 
intended  to  serve  the  interests  of  humanity  and  to  maintain  a  high  standard 
of  honor,  such  as  the  recognition  of  the  sanctity  of  treaties,  especially  those 
designed  to  apply  to  a  state  of  war,  and  the  avoidance  of  unnecessary  cruelties 
inflicted  on  civilians.  In  both  these  respects  the  central  powers  have  broken 
the  ordinances  of  civilization,  disregarding  all  conventions,  and  unbridling  the 
worst  passions  which  the  ferocity  of  war  engenders.  War  is  necessarily  full  of 
cruelties ;  individual  acts  of  barbarity  can  not  be  avoided  and  have  to  be  borne. 
It  is  not  of  these  we  speak,  but  of  the  organized  horrors  encouraged  and 
initiated  from  above  with  the  sole  object  of  terrorizing  unoft'ending  com- 
munities. The  wanton  destruction  of  property,  the  murders  and  outrages  on 
land  and  sea,  the  sinking  of  hospital  ships,  the  insults  and  tortures  inflicted  on 
prisoners  of  war,  have  left  a  stain  on  the  history  of  the  guilty  nations  which 
can  not  be  removed  by  mere  compensation  of  the  material  damage  inflicted.  In 
order  to  restore  the  confidence  without  which  no  scientific  intercourse  can  be 
fruitful,  the  central  powers  must  renounce  the  political  methods  which  have  led 
to  the  atrocities  that  have  shocked  the  civilized  world. 
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INTERNATIONAL  RESEARCH  COUNCIL. 

On  behalf  of  the  council  of  the  National  Academy  of  Sciences,  the 
delegates  of  the  Academy  submitted  to  the  conference  the  following 
proposal : 

Suggestions  for  the  International  Organization  of  Science  and  Research. 

1.  Immediate  importance  of  International  Organization,  to  meet  war  needs. — 
The  experience  of  men  of  science  since  the  outbreak  of  the  war  has  strongly 
emphasized  the  fact  that  there  has  never  been  an  international  association 
adequate  to  represent  the  larger  interests  of  science  and  research.  The  Inter- 
national Association  of  Academies  had  within  it  the  germs  of  better  things, 
and  some  of  us  have  attended  its  meetings  for  years  in  the  hope  that  it  might 
ultimately  be  developed  into  a  thoroughly  effective  organization.  Its  chief  merit 
lay  in  the  inclusion  of  the  principal  national  academies  of  sciences,  which  should 
certainly  play  a  leading  part  In  any  international  organization  relating  to 
science  as  a  whole.  Its  defects  were  more  numerous,  involving  among  others 
the  exclusion  of  many  elements  vital  to  the  promotion  of  the  best  Interests  of 
research,  together  with  an  almost  complete  cessation  of  activity  during  the 
three-year  intervals  between  successive  meetings.  Since  the  Petrograd  meet- 
ing of  1913,  when  the  possibility  of  greater  usefulness  was  freely  discussed,  the 
association  has  practically  ceased  to  exist. 

Current  events  clearly  indicate,  however,  the  great  importance  of  establish- 
ing an  international  body  for  promoting  the  general  interests  of  science  and 
research.  The  special  needs  of  geodesy,  chemistry,  engineering,  seismology, 
medicine,  astronomy,  and  other  branches  of  science  and  technology  are  no  less 
urgent  than  before,  and  the  various  international  bodies  formed  to  deal  with 
them  should  be  reorganized  to  meet  existing  conditions.  But  the  broader  neces- 
sities of  science  and  research,  seriously  threatened  through  loss  of  men  and 
curtailment  of  revenue,  but  potentially  strengthened  through  a  greatly  en- 
hanced public  appreciation  of  their  national  importance,  call  for  a  new  and 
vigorous  movement  in  their  behalf.  This  should  be  initiated  at  once  by  the 
nations  of  the  Entente,  primarily  with  reference  to  w^ar  needs,  but  with  the 
expectation  that  in  the  future  other  nations,  not  now  in  a  position  to  cooperate, 
wiU  be  invited  to  take  part. 

2,  New  -factors  in  the  organization  of  research  emphasized  by  recent  experi- 
cn<^e. — Experience  in  the  United  States  since  our  entrance  into  the  war  has  em- 
phasized the  following  facts: 

1.  The  essential  solidarity  of  scientific  research  in  all  of  its  aspects  and  the 
ease  with  which  investigators  hitherto  concerned  only  with  pure  science  can 
deal  with  military  and  industrial  problems. 

2.  The  necessity  of  establishing  and  maintaining  close  cooperation  between 
investigators  formerly  separated  into  academic,  industrial,  and  military  groups, 
and  the  immediate  advantage  to  the  nation  which  such  cooperation  has  afforded. 

3.  The  increased  sense  of  obligation  to  the  state  on  the  part  of  all  men  of 
science  and  their  strengthened  desire  to  render  their  researches  of  the  widest 
possible  value. 

4.  The  advantages  certain  to  result  in  pure  science  from  closer  and  more 
active  cooperation  between  investigators  who  have  specialized  in  its  several 
fields,  and  from  their  contact  with  military  and  industrial  problems. 

5.  The  urgent  necessity  of  strengthening  the  nation  and  compensating  in 
part  for  the  losses  of  war  by  the  development  of  the  industries  through 
research. 
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6.  The  recog:nition  by  far-sighted  industrial  leaders  of  their  obligations  to 
pure  science,  and  their  desire  to  assist  in  providing  adequately  for  its  future 
support  and  development. 

7.  The  importance  of  taking  immediate  advantage  of  the  present  opportunity 
to  promote  the  interests  of  science  and  research. 

The  proposed  scheme  of  international  organization  is  suggested  as  a  means 
of  utilizing  the  above  facts  to  the  advantage  of  science  and  technology,  and 
for  the  mutual  welfare  of  the  nations  of  the  entente.  It  is  based  on  plans 
for  the  national  organization  of  research,  which  must  be  presented  first. 

3.  Establishment  of  national  research  organizations. — The  national  organiza- 
tion in  each  contracting  State  should  be  headed  by  the  corresponding  national 
academy  of  sciences,  because  of  its  close  connection  with  the  Government,  its 
inclusion  of  the  entire  realm  of  the  mathematical,  physical,  and  biological 
sciences,  and  its  previous  international  activities  in  the  interest  of  science  as  a 
whole. 

In  view  of  the  limited  membership  or  scope  of  the  several  national  acade- 
mies, and  the  importance  of  including  in  the  organization  the  most  active 
leaders  of  research  of  each  country,  whether  academy  members  or  not,  the 
following  procedure  is  recommended :  Let  each  national  academy  establish  a 
research  council,  resting  upon  the  charter  of  the  academy  and  thus  sharing 
in  its  national  prestige  and  its  relationship  to  the  Government.  These 
councils  should  be  organized  with  the  cooperation  of  the  leading  national 
societies  interested  in  the  promotion  of  research  in  the  mathematical,  physical, 
and  biological  sciences,  and  their  applications  in  engineering,  medicine,  agri- 
culture, and  other  useful  arts.  The  membership  of  such  research  councils 
should  comprise  representatives  of  three  principal  groups :  The  heads  and 
leading  investigators  of  the  scientific  and  technical  services  of  the  Govern- 
ment, both  military  and  civil ;  active  research  workers  in  educational  insti- 
tutions and  research  foundations;  and  leaders  of  research  in  engineering, 
medicine,  agriculture,  and  the  industries.  This  membership  should  change 
from  time  to  time  in  order  to  bring  in  fresh  stimulus  and  ideas  from  all  parts 
of  the  country,  and  to  secure  the  advantages  of  cooperation  with  men  of  the 
widest  range  of  interest.  The  council  should  have  the  active  support  of  the 
best-known  leaders  of  industry,  whose  indorsement  of  its  purposes  would 
weigh  more  heavily  with  the  general  public  than  that  of  men  not  identified 
with  practical  affairs. 

Such  an  organization,  in  direct  contact  with  the  military  and  economic 
problems  of  the  Government  and  the  needs  of  science  and  research  in  educa- 
tional institutions,  in  the  industries,  and  in  connection  with  many  aspects  of 
the  public  welfare,  should  be  far  more  effective  than  any  body  more  nar- 
rowly conceived.  Necessities  resulting  from  the  war  will  force  extensive 
efforts  to  overcome  losses  sustained  in  every  field.  So  long  as  they  are  op- 
posed by  dangerous  enemies,  the  nations  of  the  Entente  must  develop  their 
methods  of  defense  by  means  of  scientific  research.  We  can  no  longer  afford 
to  depend  solely  upon  foreign  sources  of  supply,  but  must 'utilize  research 
in  order  to  meet  our  many  needs  for  nitrates,  dyestuffs,  and  other  essential 
commodities.  The  burdens  of  heavy  taxation  must  be  lightened  by  reducing  the 
cost  of  manufactured  articles  through  research.  The  yield  of  our  cultivated 
fields  must  be  increased  by  the  most  scientific  methods.  The  conditions  of 
labor  must  be  improved  by  every  means  that  research  affords.  The  supply 
of  scientific  investigators,  sadly  depleted  by  the  war,  must  be  made  good  by 
developing  research  in  educational  institutions.  Pure  science,  fundamentally 
important  to  the  State  and  not  appealing  directly  to  superficial  thinkers,  must 
be  aided  as  never  before. 
105363°— 19-;  2 
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In  support  of  all  these  activities,  the  common  efforts  of  all  who  realize  the 
importance  of  research,  in  science  and  in  its  applications,  should  be  strongly 
united.  Separate  and  unconnected  movements  to  promote  research  in  any 
field,  carried  out  independently  by  men  primarily  concerned  wifh  pure  science, 
industry,  or  medicine,  lose  many  of  the  advantages  which  cooperation  and 
mutual  aid  can  supply.  Thus  the  need  in  each  country  of  a  national  research 
organization,  federating  all  interests  and  preserving  a  just  balance  between 
the  claims  of  science  in  its  underlying  branches  and  in  its  applications  in  the 
useful  arts,  would  seem  to  be  plainly  indicated. 

There  need  be  no  conflict  between  the  type  of  organization  here  proposed  and 
such  bodies  as  the  advisory  councils  for  scientific  and  industrial  research,  re- 
cently established  as  government  departments  in  P:]ngland  and  several  of  the 
British  colonies.  Indeed,  a  working  union  between  the  British  Advisory  Council 
and  the  Royal  Society,  with  the  inclusion  of  representatives  from  the  Admiralty, 
the  Ministry  of  Munitions,  the  leading  scientific  anil  technical  societies,  and  the 
industries,  could  accomplish  the  purposes  in  view.  The  Advisory  Council  would 
continue  to  exercise  its  present  functions,  while  the  proposed  organization, 
federating  research  interests  in  all  fields,  including  munitions,  medicine,  agri- 
culture, fisheries,  and  forestry,  which  do  not  appear  to  lie  within  the  scope  of 
the  advisory  council,  wwld  provide  the  means  of  securing  the  widest  coopera- 
tion and  the  means  of  utilizing  in  any  field  the  principles  and  methods  which 
have  been  developed  elsewhere. 

Jf.  Estahlishment  of  an  international  research  organization. — An  international 
federation  of  such  national  organizations  should  provide  the  best  means  of 
meeting  the  general  needs  of  science  and  research,  and  of  securing  the  close 
and  effective  cooperation  between  the  nations  of  the  Entente  that  is  essential 
to  their  future  welfare. 

This  international  body  should  comprise  representatives  of  the  several  na- 
tional research  organizations  and  ultimately  of  special  international  associa- 
tions dealing  with  research  in  engineering,  medicine,  agriculture,  and  the 
various  branches  of  science  and  technology.  A  general  meeting  should  be  held 
annually,  but  a  group  of  representatives  should  be  constantly  at  work  in  a 
permanent  office  in  London  or  Paris,  where  frequent  conferences  on  interna- 
tional cooperation  in  research  for  military,  industrial,  or  general  scientific  pur- 
poses would  be  held.  Each  contracting  country  should  be  officially  represented 
at  this  office  by  members  of  the  various  technical  bureaus  and  boards,  military 
and  civil,  which  are  also  represented  in  its  national  research  organization. 
Means  would  thus  be  provided  for  a  constant  interchange  of  ideas,  and  close 
contact  would  be  secured  with  research  in  all  of  its  phases.  Without  such 
close  cooperation  we  can  not  expect  in  the  existing  emergency  to  match  our 
opponents  in  the  development  of  military  devices  or  in  overcoming  industrial 
difliculties  created  by  the  war. 

At  present,  as  indicated  in  the  accompanying  '*  Outline  of  plan  for  an  inter- 
allied research  council,"  we  propose  the  establishment  of  a  body  especially 
adapted  for  war  purposes.  After  the  war,  if  it  should  then  seem  advisable,  the 
scope  of  this  organization  may  be  expanded  to  any  desired  degree,  even  to  the 
inclusion  of  history,  philology,  and  related  subjects.^ 

^  This  memorandum  was  propar^d  in  tho  spring  of  1018  and  forwardod  to  the  acad- 
emies of  the  Entente  soon  aftorward.  At  tho  time  of  the  London  conference  it  was 
evident  that  the  end  of  the  war  was  close  at  hand.  The  delegates  of  the  National 
Acadf^ray  therefore  proposed  that  the  national  research  councils,  as  well  as  the  inter- 
national body  to  be  formed  by  their  federation,  be  organized  for  service  under  peace 
conditions. 
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After  discussion  by  the  conference,  this  recommendation  for  the 
establishment  in  each  of  the  participating  countries  of  a  national  re- 
search council,  and  the  federation  of  these  bodies  to  form  an  inter- 
national research  council,  was  unanimously  adopted. 

RESOLUTIONS  ADOPTED. 

The  following  resolutions  were  adopted  by  the  conference : 

1.  That  it  is  desirable  that  the  nations  at  war  with  the  central  powers  with- 
draw from  the  existing  conventions  relating  to  international  scientific  associa- 
tions in  accordance  with  the  statutes  or  regulations  of  such  conventions,  respec- 
tively, as  soon  as  circumstances  permit;  and  that  new  associations  deemed  to 
be  useful  to  the  progress  of  science  and  its  applications  be  established  without 
delay  by  the  nations  at  war  with  the  central  powers,  with  the  eventual  co- 
operation of  neutral  nations. 

2.  That  certain  associations,  such  as  the  metric  convention,  depending  on 
diplomatic  agreements,  be  taken  into,  consideration  during  the  peace  negotia- 
tions. 

3.  It  is  not  intended  that  these  measures  be  applied  to  agreements  relating  to 
indispensable  administrative  relations  between  public  services,  such  as  those 
regulating  navigation,  meteorological  telegrams,  railways,  telegraphs,  etc. 

4.  A  committee  of  inquiry  be  constituted  by  the  conference,  the  academies  of 
the  countries  at  war  with  the  central  powers  having  power  to  add  further 
members.  This  committee  shall  prepare  a  general  scheme  of  international  or- 
ganizations to  meet  the  requirements  of  the  various  branches  of  scientific  and 
industrial  research,  including  those  relating  to  national  defense.  (The  com- 
mittee, with  Prof.  Schuster  as  acting  president,  will  meet  in  Paris  during  the 
second  fortnight  in  November.) 

5.  Each  of  the  academies  represented  at  the  conference  shall  be  invited  to 
initiate  the  formation  of  a  national  council  for  the  promotion  of  the  researches 
specified  in  resolution  4. 

6.  An  international  council,  having  as  nucleus  the  committee  specified  in 
resolution  4,  shall  be  formed  by  the  federation  of  the  national  councils. 

7.  The  conference  being  of  opinion  that  all  industrial,  agricultural,  and 
medical  progress  depends  on  pure  science,  draws  attention  of  the  various  gov- 
ernments to  the  importance  of  theoretical  and  disinterested  researches,  which 
after  the  restoration  of  peace  should  be  supported  by  large  endowments.  The 
conference  urges  similarly  the  creation  of  large  laboratories  for  experimental 
science,  both  private  and  national. 

Resolved  further: 

8.  That  the  resolutions  of  the  conference,  1  to  7,  be  communicated  by  the 
academies  to  their  respective  Governments. 

9.  That  the  academies  be  requested  to  inform  other  learned  societies  in  their 
respective  countries  of  the  resolutions  adopted  by  the  conference. 

10.  That  the  Royal  Society  be  requested  to  inform,  so  far  as  possible,  the 
bureaus  of  the  international  associations  of  the  resolutions  adopted  by  the 
conference  with  the  request  that  they  should  take  action  in  conformity  with 
them. 

PROPOSALS. 

The  following  proposals  were  submitted  by  Prof.  J.  Massart: 
1.  To  extend  the  system  of  international  exchanges: 
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{a)  To  effect  a  gratuitous  interchange  of  publications  having  no  commercial 
object  (boolis,  separate  copies  of  papers,  periodicals,  etc.)  between  authors, 
societies,  universities,  museums,  libraries,  etc. 

(&)  To  allow  all  scientific  establishments  in  the  allied  countries  to  borrow 
books  from  all  public  libraries  and  to  provide  for  gratuitous  postal  trans- 
mission. 

2.  To  unify  the  courses  of  study  at  the  universities  so  as  to  render  i)ossible — ■ 
(a)  The  exchange  of  students,  who  might  then  pursue  their  studies  partly  in 

one  and  partly  in  another  country. 

(&)  The  exchange  of  professors,  perhaps  including  the  exchange  of  scientific 
men  who  do  not  belong  to  the  teaching  profession,  such  as  astronomical  ob- 
servers, librarians,  curators  of  museums,  etc. 

3.  To  organize  the  publication  of  bibliographical  works  in  all  branches  of 
science  so  as  to  render  the  allied  countries  independent  of  such  works  as 
Centralblatt,  Jahresbericht.  The  Government  should  support  such  enterprises 
by  subscribing  to  them. 

M.  Bigourdan  submitted  the  following  proposal: 

That  it  is  desirable  to  establish  a  uniform  bibliographical  notation  relating 

to  the  whole  extent  of  our  knowledge  in  pure  and  applied  science,  philosophy, 

literature,  etc. 

And  it  was 

Resolved,  That  M.  Bigourdan's  proposals  be  referred  to  the  committee  con- 
stituted under  resolution  4,  recommending  them  to  their  careful  consideration. 

And  it  was  further 

Resolved,  That  the  proposals  formulated  by  Prof.  Massart,  with  the  sugges- 
tions of  Messrs.  Vol  terra  and  Hardy,  be  referred  to  the  committee  contemplated 
under  resolution  4,  recommending  them  to  their  careful  consideration. 

The  question  of  expulsion  of  enemy  foreign  members  from  scien- 
tific societies  was  also  discussed,  but  as  the  sense  of  the  meeting 
seemed  to  be  that  the  declaration  introducing  the  resolutions  passed 
by  the  conference  defined  sufficiently  the  attitude  of  the  allied 
academies  toward  the  men  of  science  of  the  central  powers,  no  fur- 
ther action  was  taken. 

PARIS  CONFERENCE. 

Tn  accordance  with  the  decision  of  the  London  conference,  a  second 
interallied  conference  was  held  in  Paris  under  the  auspices  of  the 
Paris  Academy  of  Sciences  from  November  26  to  November  29,  1918. 
This  conference  was  attended  by  the  following  delegates : 

Belgium. — Ch.  de  la  ValK'e  Poussin,  Georges  Lecointe,  J.  INIassart. 

Brazil.— C.  D.  de  Carvalho. 

United  States.— H.  A.  Bumstead,  J.  J.  Cnrty,  W.  F.  Durand,  S.  Flexner, 

G.  E.  Hale,  A.  A.  Noyes. 

France. — B.  Baillaud,  G.  Bigourdan,  Charles  FlMh;uilt,  T^on  Guignard,  Albin 
Haller.  A.  I^acroix,  Charles  T.allemand,  Gabriel  Lippmann,  Charles  Moureu, 
Paul  PainlevC\  Emile  Picard,  Edmond  Perrier,  Emile  Roux. 

Great  Britain —Sir  F.  W.  Dyson,  P.  F.  Frankhind,  .7.  II.  Jeans,  C.  G.  Knott, 

H.  G.  L^ons,  E.  A.  Sehafer,  Arthur  Schuster,  S.  Sherrington,  E.  H.  Starling. 
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Italy. — Gaiidenzio  Pantoli,  Raffaello  Nasiiii,  Viiicenzo  Reina,  Annibale  Riccd, 
Vlto  Volterra. 

Japan. — Joji  Sakurai,  Aikichi  Tanakadate* 
Poland. — Ladislas  Micklewicz. 
Portugal. — Bettencourt  Rodriguez. 

Roumania. — Dragomir  Hurmuzesco,  G.  Marinesco,  L.  Mrazec,  Al.  A.  Soutzo. 
Serbia. — Michel  Petrovic,  J.  Zujovic. 

RESOLUTIONS. 

The  International  Research  Council,  proposed  in  the  resolutions 
adopted  in  London,  was  provisionally  constituted  of  the  delegates 
attending  the  Paris  conference,  with  the  understanding  that  the 
various  national  research  councils  would  take  their  place  in  the  fed- 
eration as  soon  as  they  are  formed.  An  executive  committee  of  five 
members,  consisting  of  Messrs.  Picard  (chairman),  representing 
France;  Schuster  (secretary),  representing  Great  Britain;  Lecointe, 
representing  Belgium;  Volterra,  representing  Italy;  and  Hale,  rep- 
resenting the  United  States,  was  appointed  to  study  in  detail  the 
questions  presented  to  the  conference  and  to  undertake  various  other 
duties  indicated  in  the  resolutions  given  below : 

RESOLUTIONS. 

1.  That  the  committee  of  inquiry  referred  to  in  article  4  of  the  conference 
of  London  shall  temporarily  assume  the  functions  of  the  federation  of  national 
councils  contemplated  in  the  resolutions  passed  at  London,  and  shall  adopt  the 
title  of  '*  International  Research  Council." 

2.  That  each  academy  or  Government  represented  on  the  committee  of  inquiry 
may  at  any  time  add  to  their  delegates  representatives  of  a  national  research 
council  of  the  type  contemplated  in  resolution  5  (London)  or  other  similar 
body. 

3.  That  the  International  Research  Council  at  once  appoint  an  executive  com- 
mittee of  five  members,  which  shall  deal  with  all  matters  referred  to  it  by 
the  International  Research  Council. 

4.  That  the  executive  committee  shall  take  into  consideration  scientific  or 
industrial  projects  of  an  international  nature  coming  under  the  scope  of  resolu- 
tion 4  (London),  and  more  especially  those  concerning  the  formation  of  new 
associations,  which  shall  be  submitted  to  it  by  any  academy  represented  at  the 
conference  or  by  any  group  of  delegates  either  of  the  academies  or  of  the 
National  Research  Councils.  For  this  purpose  the  committee  shall  consult  those 
bodies  or  persons  whom  it  considers  most  suitable. 

5.  That  the  executive  committee  shall  appoint  separate  special  committees 
to  consider  in  detail  the  formation  of  the  new  associations  resolved  upon  in 
resolution  1  (London)  in  addition  to  those  decided  upon  at  the  present  meeting. 

The  members  of  these  special  committees  need  not  be  members  of  the  Inter- 
national Research  Council.  Any  special  committee  may  appoint  additional 
members  by  a  vote  in  which  not  less  than  two-thirds  of  the  total  committee  are 
favorable. 

6.  The  executive  committee  shall  have  power  to  summon  meetings  of  the 
International  Research  Council, 
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7.  The  executive  committee  siiall  summon  a  meeting  of  the  International 
Research  Council  as  soon  as,  in  their  opinion,  the  body  is  in  a  position  to 
assume  its  final  form  as  contemplated  in  resolution  6  (London).  The  members 
of  the  executive  committee  shall  then  retire  from  their  offices. 

8.  In  the  case  of  organizations  which  do  not  come  within  the  scope  of  any 
of  the  committees  appointed  at  this  meeting,  as  well  as  in  cases  in  which 
new  organizations  seem  desirable,  the  executive  committee  may  consult  those 
bodies  or  persons  whom  it  considers  most  suitable. 

9.  There  shall  be  established  under  the  direction  of  the  executive  committee 
an  administrative  bureau,  which  shall  be  responsible  for  the  correspondence, 
the  custody  of  documents,  and  administration. 

DECLARATION  OF  POLICY. 

The  International  Research  Council  recognizes  that  all  great  advances  in 
science  are  initiated  by  individual  efforts,  and  that  it  has  become  increasingly 
necessary  to  encourage  these  efforts.  It  includes  therefore  within  its  functions 
the  task  of  actively  encouraging  all  endeavors  to  supply  the  means  and  freedom 
necessary  to  those  capable  of  conducting  scientific  researches  of  a  high  order. 

Resolutions  were  also  adopted  relating  to  the  bodies  constituting 
the  International  Research  Council  and  providing  for  the  formation 
of  committees  to  study  (1)  international  services  for  the  exchange 
of  scientific  publications  and  the  loan  of  books  and  manuscripts;  (2) 
the  international  use  of  existing  laboratories  and  the  establishment  of 
additional  ones;  and  (3)  the  preparation  of  a  comparative  examina- 
tion of  the  university  programs  of  the  allied  countries.  The  con- 
ference also  took  steps  to  initiate  the  formation  of  an  International 
Astronomical  Union,  to  deal  with  all  such  questions  as  have  hitherto 
been  included  in  the  work  of  the  Committee  on  the  International 
Chart  of  the  Heavens,  the  International  Union  for  Cooperation  in 
Solar  Research,  and  other  similar  bodies ;  and  an  International  Geo- 
physical Union,  dealing  with  geodesy,  meteorology,  terrestrial  mag- 
netism and  atmospheric  electricity,  and  seismology  and  vulcanology. 

A  plan  for  an  International  Chemical  Council  was  also  prepared 
and  presented  to  the  executive  committee  for  consideration  and  action. 

REPORT  OF  THE  PATENT  COMMITTEE. 

In  1917  the  Commissioner  of  Patents,  with  the  approval  of  the 
Secretary  of  the  Interior,  requested  the  National  Research  Council  to 
appoint  a  committee  to  investigate  the  Patent  Office  and  patent  sys- 
tem, with  a  view  to  increasing  their  effectiveness,  and  to  consider 
what  might  be  done  to  make  the  Patent  Office  a  more  truly  national 
institution  and  more  vitally  useful  to  the  industrial  life  of  the  coun- 
try. This  request  was  made  by  Mr.  Thomas  Ewing,  at  that  time 
Commissioner  of  Patents,  and  subsequently  a  member  of  our  Patent 
Committee. 
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The  National  Research  Council,  in  compliance  with  this  request, 
appointed  a  Patent  Committee,  consisting  of  Dr.  W.  F.  Durand, 
chairman;  Drs.  Leo  H.  Baekeland  and  M.  I.  Pupin,  scientists  and 
inventors;  Drs.  E.  A.  Millikan  and  S.  W.  Stratton,  physicists;  Dr. 
Eeid  Hunt,  investigator  in  medical  science;  and  Messrs.  Frederick 
P.  Fish,  Thomas  Ewing,  and  Edwin  J.  Prindle,  patent  lawyers. 
On  the  departure  of  Dr.  Durand  for  Europe,  Dr.  Baekeland  was 
appointed  acting  chairman  of  the  committee. 

The  P^ent  Committee,  believing  the  American  patent  system  to  be 
one  of  the  most  potent  factors  in  the  development  of  the  prosperity 
of  the  country,  and  serving  as  a  high  incentive  to  invention  and  as  an 
instigator  of  much  of  the  activity  which  has  led  to  the  development 
of  new  methods  and  devices  of  great  service  in  the  war,  has  appre- 
ciated the  importance  of  investigating  the  Patent  Office  and  the 
patent  system  with  special  care,  in  the  hope  of  increasing  their  effec- 
tiveness in  harmony  with  the  possibilties  afforded  by  modern  develop- 
ment in  other  fields. 

As  the  result  of  an  extended  investigation  the  committee  has  pro- 
posed a  program  limited  to  but  four  features,  because  it  believes 
these  features  to  be  of  such  fundamental  importance  that  their  enact- 
ment into  law  would  strengthen  the  entire  system,  and  directly  or 
indirectly  establish  it  upon  a  new  and  much  more  advantageous 
footing  before  Congress  and  the  public ;  and  because  a  simple  pro- 
gram would  be  more  likely  to  secure  greater  degree  of  unanimity  of 
opinion  in  its  support  than  would  be  possible  if  the  program  were 
more  extended.    The  four  proposals  of  the  committee  are  as  follows : 

(1)  The  establishment  of  a  single  court  of  patent  appeals  that 
will  have  jurisdiction  of  appeals  in  patent  cases  from  all  the  United 
States  district  courts  throughout  the  country  in  place  of  the  nine 
independent  circuit  courts  of  appeals  in  which  appellate  jurisdiction 
is  now  vested;  (2)  that  the  Patent  Office  be  made  a  separate  institu- 
tion, independent  of  the  Department  of  the  Interior  or  of  any  other 
department;  (3)  a  substantial  increase  in  the  force  and  salaries  of  the 
Patent  Office;  and  (4)  that  section  4921  of  the  Kevised  Statutes  of 
the  United  States  be  so  amended  as  to  enable  the  patentee  in  all 
suits  where  the  patent  has  been  found  valid  and  infringed  to  recover 
at  least  a  reasonable  royalty,  and  to  provide  for  a  money  recovery  in 
the  great  majority  of  patent  suits  where  no  recovery  would  otherwise 
be  possible. 

The  report  of  the  committee,  which  deserves  the  most  careful  con- 
sideration by  Congress,  presents  strong  arguments  in  support  of  its 
proposals,  and  is  accompanied  by  bills  intended  to  carry  them  into 
effect.  It  will  be  published  separately  as  a  bulletin  of  the  National 
Eesearch  Council. 
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One  of  the  most  striking  consequences  of  the  war  is  the  increasing 
general  realization  of  the  primary  importance  of  scientific  research  j 
to  the  whole  question  of  national  defense,  as  well  as  to  the  successful  ] 
prosecution  of  industry  and  the  greatest  measure  of  economy  of  re- 
sources after  the  war.    The  necessity  of  research  work  as  the  only 
means  of  solving  many  military  and  industrial  problems  raised  by 
the  war  was  realized  by  the  British,  who,  despite  the  strgss  of  war,  J 
have  adopted  a  comprehensive  scheme,  under  the  supervision  of  a ; 
special  committee  of  the  Privy  Council,  to  which  Parliament  has  | 
voted  a  sum  of  one  million  sterling.    This  fact  in  itself  shows  the 
importance  which  the  British  attach  to  the  organization  and  prose- ; 
cution  of  industrial  research ;  and  action  in  the  same  general  direc- 1 
tion  has  already  been  taken  by  France,  Australia,  Canada,  and  New^ 
Zealand,  not  to  mention  Germany,  which  has  long  been  awake  to  thisj 
need. 

Impressed  by  the  great  importance  of  promoting  the  applica-j 
tion  of  science  to  industry  in  this  country,  the  National  Eesearch  ! 
Council  took  up  the  question  of  the  organization  of  industrial  re- 1 
search  in  the  belief  that  this  matter  should  be  furthered  in  every  way 
possible  and  as  rapidly  as  may  be,  for  the  following  reasons :  In  the 
first  place,  because  of  the  necessity  for  rapid  technical  advance  in 
many  industries,  if  we  are  to  compete  successfully  with  other  nations; , 
secondly,  because  any  steps  taken  in  this  direction  will  react  imme- 1 
diately  to  further  the  general  appreciation  of  science  and  of  its  use-  j 
fulness  when  applied;  thirdly,  because  the  present  time  is  conducive! 
to  the  growth  of  new  ideas — indeed,  such  a  favorable  opportunity  j 
may  not  recur.    The  matter  has  been  very  well  put  by  Mr.  Elihu 
Root,  who,  at  a  meeting  called  to  discuss  this  general  question  made 
remarks,  in  part,  as  follows: 

I  have  no  justification  for  expressing  views  about  scientific  and  Industrial 
research  except  the  sympathetic  interest  of  an  observer  for  many  years  at  rather  j 
close  range.  One  looking  on  comes  to  realize  two  things :  One  is  the  conquest  'I 
of  practical  life  by  science ;  there  seems  to  be  no  department  of  human  activity  I 
in  which  the  rule-of-thumb  man  has  not  come  to  realize  that  science,  which  he 
formerly  despised,  is  useful  beyond  the  scope  of  his  own  individual  experience.  | 
The  other  is  that  science,  like  charity,  should  begin  at  home,  and  has  done  so  I 
very  imperfectly.  Science  has  been  arranging,  classifying,  methodizfng,  simi^li-  ' 
fying  everything  except  itself.  It  has  made  possible  the  tremendous  modern  : 
development  of  the  power  of  organization  which  has  so  multiplied  the  effective  J 
power  of  human  effort  as  to  make  the  differences  from  the  past  seem  to  be  of  ^ 
kind  rather  than  of  degree.  It  has  organized  itself  very  imperfectly.  Scientific  ! 
men  are  only  recently  realizing  that  the  principles  which  apply  to  success  on  a  j 
large  scale  in  transportation  and  manufacture  and  general  staff  w^ork  apply  to  ^ 
them ;  that  the  difference  between  a  mob  and  an  army  does  not  depend  upon 
occupation  or  purpose  but  upon  human  nature ;  that  the  effective  power  of  a  1 
great  number  of  scientific  men  may  be  increased  by  organization  just  as  the  j 


FTNAKCIAL  SUPPORT. 


23 


efToctlve  power  of  a  great  number  of  laborers  may  be  increased  by  military 
discipline.    ♦    ♦  * 

Under  tlie  international  competitions  of  peace  *  *  *  the  same  power  of 
science  which  has  so  amazingly  increased  the  productive  capacity  of  manldnd 
(hiring  the  past  century  will  be  applied  again,  and  the  prizes  of  industrial  and 
commercial  leadership  will  fall  to  the  nation  which  organizes  its  scientific  forces 
most  effectively. 

The  National  Kesearch  Council  considers  that  cooperation  between 
capital,  labor,  science,  and  management  constitutes  the  best  general 
means  of  financing  and  directing  the  extended  laboratory  investiga- 
tions and  the  large-scale  experimental  and  developmental  work  re- 
quired for  adequate  industrial  research.  Accordingly  it  inaugurated 
an  Industrial  Eesearch  Section  to  consider  the  best  methods  of  achiev- 
ing such  organization  of  research  within  an  industry  or  group  of 
related  industries — e.  g.,  industries  using  the  same  raw  materials  or 
with  similar  waste  products.  A  report  of  the  work  of  this  Section 
may  be  found  on  page  26. 

FINANCIAL  SUPPORT. 

As  stated*  in  the  last  Annual  Report  of  the  Eesearch  Council,  its 
financial  support  at  the  outset  was  derived  from  a  few  personal  con- 
tributions and  from  the  action  of  the  Engineering  Foundation,  which 
placed  its  secretary  at  the  services  of  the  Council  and  devoted  its  in- 
come to  the  Council's  work.  The  action  of  the  Chief  Signal  Officer 
in  requesting  the  Council  to  organize  the  Science  and  Research  Divi- 
sion of  the  Signal  Corps,  and  in  providing  appropriations  for  the 
support  of  its  work,  afforded  the  means  of  conducting  much  research 
primarily  useful  to  the  Signal  Corps  and  Aircraft  Production  Board, 
but  also  of  great  value  to  other  branches  of  the  service.  Large  funds 
for  the  general  purposes  of  the  council  were  not  forthcoming,  how- 
ever, until  the  Carnegie  Corporation  made  on  June  6,  1917,  an  initial 
appropriation  of  $50,000.,  which  was  followed  by  an  additional  ap- 
propriation of  $100,000  from  the  same  source  on  May  20,  1918.  The 
Rockefeller  Foundation  also  recognized  the  possibilities  of  the  Coun- 
cil's work  in  organizing  research,  and  on  February  27,  1918,  appro- 
priated $50,000  for  the  work  of  the  Division  of  Medicine  and  Related 
Sciences.  The  Council  is  also  indebted  to  Dr.  W.  W.  Keen  for  a  gift 
to  the  Division  of  Medicine  and  Related  Sciences  of  $483.57,  the  royal- 
ties of  his  book  entitled  "  The  Treatment  of  War  Wounds."  Special 
grants  from  both  the  War  and  Navy  Departments  were  made  to  cover 
the  expenses  of  various  investigations  organized  by  the  Council,  and 
on  January  7, 1918,  the  President  authorized  a  grant  of  $29,250  from 
his  special  fund,  through  the  Council  of  National  Defense.  The 
second  important  appropriation  from  the  President's  fund  was  the 
sum  of  $38,400,  to  provide  for  the  initial  work  of  the  Research  Infor 
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mation  Committee.  Subsequent  grants  were  also  made  by  the  Presi- 
dent to  provide  for  the  organization  of  our  office  in  Rome  and  for 
other  expenses  of  the  Council.  The  last  grant  from  this  source  was 
authorized  on  September  11,  1918,  and  provided  $G1,000  for  the  ex- 
penses of  the  Research  Information  Service  and  general  expenses  of 
the  council  during  the  first  six  months  of  1919. 

Of  these  appropriations  to  the  Council,  those  which  were  available 
for  use  during  the  fiscal  year  ending  June  30,  1919,  are  as  follows: 

Carnegie  Corporation   $100,  000.  00 

W.  W.  Keen   483.  57 

Rockefeller  Foundation   ^  50,  000.  00 

President's  fund   122,000.00 

272,  483.  57 

The  disbursement  of  these  funds  is  shown  in  the  treasurer's  report, 
which  is  appended. 

The  conclusion  of  the  war,  and  the  necessity  of  providing  ample 
funds  for  the  continuation  of  the  Council's  work  under  peace  condi- 
tions have  led  to  a  careful  consideration  of  the  best  means  of  securing 
financial  support  in  the  future.  The  Rockefeller  Foundation  has 
made  an  additional  appropriation  of  $15,000  for  the  work  of  the 
Division  of  Medicine  and  Related  Sciences,  and  the  Bell  Telephone 
System,  at  the  request  of  Mr.  Theodore  Vail,  has  guaranteed  $25,000 
per  year  toward  the  expenses  of  the  Council  on  condition  that  $250,000 
per  year  for  five  years  be  secured.  It  is  hoped  that  the  efforts  which 
are  now  being  made  to  obtain  funds  from  private  sources,  and  also  to 
secure  further  appropriations  from  the  Government  for  the  Research 
Information  Service  and  for  other  activities  of  the  Council,  will  soon 
meet  with  success. 

PERMANENT  ORGANIZATION. 

Much  time  has  been  devoted  during  the  year,  especially  since  the 
signing  of  the  armistice,  to  the  preparation  of  a  permanent  scheme  of 
organization  for  the  Council.  During  the  absence  of  the  chairman 
in  Europe,  the  acting  chairman.  Dr.  John  C.  Merriam,  requested  each 
of  the  divisions  of  the  Research  Council  to  give  special  consideration 
to  this  problem.  The  results  of  their  studies  have  been  utilized  by  a 
special  committee  in  preparing  a  plan  of  organization  which  has  been 
further  developed  by  the  executive  board  of  the  Research  Council  and 
the  Council  of  the  National  Academy. 

The  scheme  of  organization  in  divisions,  which  group  together 
representatives  of  related  branches  of  science  and  technology,  has 
proved  so  satisfactory  during  the  period  of  the  war  that  it  will  be 
continued,  with  such  minor  modifications  as  appear  desirable.  The 


1  The  unexpended  portion  of  this  grant  reverted  to  the  Rockefeller  Foundation  on  Dec. 
31,  1918. 
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principle  of  rendering  the  Council  an  effective  federation  of  the  lead- 
ing research  agencies  of  the  country  will  be  perfected  through  the 
provision  that  the  majority  of  the  members  of  each  division  shall 
consist  of  representatives  of  leading  national  scientific  and  technical 
societies.  Thus  the  Engineering  Division,  already  partially  consti- 
tuted under  the  new  plan  of  organization,  includes  representatives 
of  the  American  Society  of  Civil  Engineers,  the  American  Institute 
of  Mining  Engineers,  the  American  Society  of  Mechanical  Engineers, 
the  American  Institute  of  Electrical  Engineers,  the  Western  Society 
of  Engineers,  the  American  Society  for  Testing  Materials,  the  So- 
ciety of  Automotive  Engineers,  and  the  Illuminating  Engineering 
Society,  to  which  representatives  of  other  societies  and  research  or- 
ganizations will  be  added  in  the  future.  The  Divisions  of  Physical 
Science,  of  Chemistry  and  Chemical  Technology,  of  Geology  and 
Geography,  of  the  Medical  Sciences,  of  Biology  and  Agriculture,  and 
of  Anthropology  and  Psychology  will  be  similarly  constituted  of  the 
representatives  of  the  leading  national  societies  in  these  subjects,  to- 
gether with  certain  members  at  large,  so  chosen  as  to  render  the  mem- 
bership of  each  division  best  adapted  to  secure  effective  cooperation  in 
its  field.  Kepresentatives  of  the  Government  will  be  appointed  by  the 
President  of  the  United  States,  as  heretofore,  and  the  heads  of  the 
scientific  and  technical  bureaus  of  the  Army  and  Navy  and  of  the 
civil  departments,  grouped  together  in  the  Government  Division 
of  the  Council,  will  be  in  a  position  to  arrange  for  cooperation  be- 
tween these  bureaus.  Such  representatives,  together  with  those 
drawn  from  universities  and  research  foundations  and  from  in- 
dustrial laboratories,  will  constitute  a  thoroughly  comprehensive 
organization  of  the  research  interests  of  the  country. 

But  the  Kesearch  Council  is  something  very  different  from  a 
scientific  society,  holding  occasional  meetings  for  the  reading  of 
papers.  Each  of  its  divisions  meets  frequently,  and  during  the  in- 
tervals between  these  meetings  the  work  of  the  division  is  conducted 
by  a  chairman,  resident  in  Washington  during  his  term  of  office, 
together  with  a  vice  chairman  and  a  small  executive  committee.  In 
addition  there  are  the  permanent  officers  of  the  council,  who  devote 
their  whole  time  to  its  work  and  maintain  its  continuity.  More  com- 
plete details  may  be  found  in  the  appended  plan  of  organization  as 
finally  adopted  by  the  Executive  Board  of  the  Council  and  by  the 
Council  of  the  National  Academy  of  Sciences  (p.  71). 

REPORTS  OF  DIVISIONS. 
DIVISION  OF  GENERAL  RELATIONS. 
Arthur  A.  Noyes,  Chairman. 

Foreign  Relations,— The  Foreign  Relations  Section  has  hitherto 
consisted  of  the  chairman  of  the  Council  and  a  few  members  who  have 
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given  special  attention  to  international  questions.  Its  chief  work 
has  been  the  study  of  plans  for  international  organization  which 
have  taken  definite  form  in  the  establishment  of  the  International  Re- 
search Council  and  in  the  initiation  of  some  of  the  special  interna- 
tional bodies  which  are  to  be  associated  with  it.  The  section  will 
soon  be  established  as  the  Division  of  Foreign  Relations  under  the 
new  scheme  of  organization,  and  will  then  include  representatives  of 
the  leading  international  scientific  and  technical  associations  in  which 
the  United  States  takes  part. 

Industrial  Relations, — In  pursuance  of  the  general  plan  mentioned 
on  a  previous  page,  the  Research  Council  formed  an  advisory  com- 
mittee composed  of  men  able  to  foresee  the  general  benefits  which 
would  certainly  follow  from  the  further  progress  of  science  and  from 
a  more  general  and  more  thorough  application  of  science  to  industry. 
The  present  membership  of  the  advisory  committee  is  as  follows: 
Theodore  N.  Vail  (chairman),  Cleveland  H.  Dodge,  George  Eastman, 
E.  H.  Gary,  A.  W.  Mellon,  Pierre  S.  Du  Pont,  H.  S.  Pritchett,  Edwin 
Wilbur  Rice,  Jr.,  Elihu  Root,  Ambrose  Swasey. 

The  active  work  of  the  Section  was  undertaken  in  cooperation  with 
the  Engineering  Foundation ;  and  at  a  meeting  held  in  New  York  on 
May  29,  1918,  at  which  most  of  the  members  of  the  advisory  commit- 
tee were  present,  the  following  group  was  chosen  to  conduct  this 
work:  John  Johnston  (chairman)  ;  L.  H.  Baekeland,  Naval  Consult- 
ing Board;  G.  K.  Burgess,  Bureau  of  Standards;  F.  G.  Cottrell,  Bu- 
reau of  Mines;  A.  D.  Flinn,  secretary  of  Engineering  Foundation; 
C.  E.  K.  Mees,  Research  Laboratory,  Eastman  Kodak  Company; 
Walter  Rautenstrauch,  Columbia  University;  W.  R.  Whitney,  Re- 
search Laboratory,  General  Electric  Company. 

It  was  considered  that  the  first  work  to  be  undertaken  should  be 
propaganda,  and  it  was  planned  to  issue  a  series  of  bulletins  written 
by  men  competent  to  deal  with  various  aspects  of  the  general  subject. 
The  demands  of  the  war  upon  the  time  of  these  men,  however,  have 
delayed  this  plan,  but  it  will  be  put  into  operation  in  the  near  future. 

As  an  illustration  of  the  fact  that  the  industries  in  this  country  are 
awakening  to  the  importance  of  industrial  research,  it  may  be  men- 
tioned that  the  National  Association  of  Cotton  Manufacturers  at 
their  annual  meeting  in  May  devoted  an  afternoon  to  consideration 
of  "Research  as  an  aid  to  industrial  efficiency";  the  addresses  made 
at  this  meeting  have  been  republished.  (Transactions  of  the  National 
Association  of  Cotton  Manufacturers,  103-104,  545-592,  1918.)  At  the 
instance  of  the  Industrial  Relations  Section  of  the  Research  Council 
a  topical  discussion  on  cooperation  in  industrial  research  was  held  at 
the  meeting  of  the  American  Society  for  Testing  Materials,  which 
took  place  in  Atlantic  City  on  June  26,  1918.  This  session  was 
largely  attended,  and  those  present  evinced  considerable  interest  in 
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the  matter.  A  full  report  of  this  discussion  has  been  printed  in  the 
Proceedings  of  the  Society  (Vol.  XVIII,  Part  II,  pp.  1-63,  1918). 

It  was  thought  desirable  to  draft  some  concrete  schemes  for  coop- 
erative research,  similar  to  those  which  have  been  formulated  by  the 
British  Advisory  Council  for  Scientific  and  Industrial  Research,  and 
an  opportunity  to  do  this  was  afforded  by  the  newly  organized  Ameri- 
can Zinc  Institute,  which  requested  the  chairman  of  the  Section  to 
speak  at  its  meeting  in  St.  Louis  on  July  31,  1918,  on  the  "Value  of 
cooperative  research  work  in  the  development  of  the  zinc  industry." 
The  interest  shown  in  this  paper,  which  has  been  published  in  the 
Proceedings  of  the  American  Zinc  Institute,  1918  (pp.  49-55),  led 
the  chairman  to  draft  a  provisional  prospectus  of  a  zinc  research 
association.  This  prospectus  was  sent  to  the  members  of  the  Section, 
and  with  their  approval  was  submitted  to  the  American  Zinc  In- 
stitute, who  are,  we  understand,  giving  this  question  very  careful 
consideration. 

One  of  the  important  industries  upon  which  a  large  number  of 
other  industries  depend  is  the  refractories  industry.  This  is  more 
of  a  key  industry  than  might  at  first  sight  appear  to  be  the  case.  For 
instance,  successful  metallurgical  practice  depends  upon  satisfactory 
refractory  furnace  linings,  and  the  need  of  chemical  porcelain  and 
glass  is  too  well  known  to  require  further  emphasis  here.  This  in- 
dustry has  been  in  a  relatively  backward  state  in  this  country,  and  as 
most  of  the  manufacturers  engaged  in  it  work  upon  a  relatively  small 
scale,  it  seemed  to  offer  an  exceptional  opportunity  for  the  establish- 
ment of  a  research  association.  Accordingly  a  scheme  was  drafted 
by  Dr.  E.  W.  Washburn,  chairman  of  the  Committee  on  Ceramic 
Chemistry,  of  the  Council.  This  scheme  is  being  presented  to  those 
interested  in  refractories  and  will  be  published  in  the  near  future. 
In  this  case,  however,  it  is  questionable  if  it  will  be  feasible  in  the 
immediate  future  to  get  the  manufacturers  together;  but  it  may  be 
possible  to  arrange  for  research  carried  out  by  an  organization  sup- 
ported by  the  users  of  refractories  who,  perhaps,  are  even  more  in- 
terested in  the  improvement  of  refractories  than  are  the  present 
manufacturers.  Indeed,  at  a  recent  meeting  of  the  Section  it  was 
considered  that  in  many  cases  this  might  be  the  better  way  to  proceed, 
and  active  steps  toward  the  formation  of  an  organization  for  alloy 
research  on  this  basis  are  being  taken. 

Section  on  RelatioTis  with  Educational  Institutions  and  State  Com- 
mittees.— The  sections  on  state  council  relations  (through  state  re- 
search committees)  and  on  research  in  educational  institutions  have 
been  combined  into  one  Section  on  Kelations  with  Educational  Insti- 
tutions and  State  Committees,  with  Dr.  J.  C.  Merriam  as  chairman, 
on  account  of  the  close  relation  of  the  problems  with  which  the 
former  two  sections  had  to  deal. 
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The  following  states  have  formed  committees  on  scientific  research  j 
of  their  state  councils,  cooperating  with  the  National  Research  Coun- 
cil: Arizona,  California,  Illinois,  Indiana,  Minnesota,  New  Hamp-  \ 
shire,  Oklahoma,  Oregon,  Tennessee,  Utah,  and  Washington.  Uni-  \ 
versity  research  committees  have  been  formed  in  88  institutions  of 
learning.  In  some  states  these  committees  have  been  extremely  active  \ 
on  emergency  problems  which  have  been  carried  forward  through  ! 
many  special  subcommittees.  Throughout  the  war  it  has  been  the 
policy  of  the  Research  Council  to  encourage  state  scientific  com-  \ 
mittees,  scientific  institutions,  and  scientific  men  to  undertake  at  their  j 
own  initiative  such  investigations  as  might  bear  on  the  successful  i 
prosecution  of  the  war,  and  to  invite  their  cooperation  in  the  solution  ' 
of  emergency  problems  forwarded  to  them.  In  some  cases  special 
appropriations  were  made  by  the  states  to  assist  research  committees  1 
and  many  institutions  applied  their  research  facilities  to  war  work.  \ 
Investigations  thus  undertaken  frequently  became  so  promising  in 
their  initial  stages  that  they  were  taken  over  completely  by  federal  ! 
or  state  authorities  for  continuation  at  government  expense.  The  \ 
census  of  research  men  conducted  in  the  states  and  institutions  led  i 
to  the  recognition  of  investigators  needed  in  government  service,  i 
both  civil  and  military.  Many  men  have  thus  entered  the  national  1 
service  through  the  activities  of  the  state  and  university  research  j 
committees  in  cooperation  with  the  National  Research  Council.  The  ' 
service  rendered  the  federal  government  in  promoting  the  war  has  \ 
fully  justified  the  establishment  of  state  and  university  research  com-  : 
mittees.  The  results  of  this  undertaking  have  been  larger  than  could  i 
have  been  anticipated.  At  the  same  time  a  stimulus  for  scientific  i 
research  has  been  created  throughout  the  nation  which  will  be  of  ' 
the  highest  importance  in  times  of  peace. 

Reports  of  individual,  state,  and  university  research  committees  i 
are  being  published  by  the  state  councils  of  defense  and  by  the  insti- 
tutions. 

At  the  request  of  the  War  Department's  committee  on  education  I 
and  special  training  the  section  has  reviewed  the  qualifications  of 
research  men  within  draft  limits  for  selection  for  governmental  j 
research  work.    The  Research  Council  has  accepted  membership  in 
the  American  Emergency  Council  on  Education  and  has  kept  in  close 
touch  with  this  organization,  which  has  done  important  work  in 
bringing  together  the  educational  interests  of  the  country,  originally  ! 
for  war  purposes,  and  since  the  armistice  in  connection  with  recon- 
struction problems.    The  Section  has  assembled  a  large  amount  of  \ 
research  information  from  the  states  and  institutions,  which  has  j 
been  distributed  through  the  Research  Information  Service.    It  has 
also  undertaken  the  compilation  of  research  funds  and  fellowships 
available  in  the  United  States  for  research. 
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The  university  research  committees  will  naturally  continue  with- 
out much  change  in  organization  or  policy  after  the  close  of  the 
war.  At  the  request  of  the  committee,  the  Bureau  of  Education 
has  undertaken  to  bring  together  organized  information  concern- 
ing the  present  status  of  research  work,  of  the  training  of  investi- 
gators, and* of  research  staffs  in  educational  and  research  institu- 
tions. One  of  the  purposes  is  to  determine  whether  the  supply  of 
men  being  trained  for  future  work  in  various  fields  of  research  seems 
sufficiently  large  to  meet  the  needs  of  the  country.  Another  aim  is 
to  study  the  possibilities  of  fundamental  university  work  after  the 
war. 

Special  Committee  on  Education  and  Special  Training  (J.  C.  Mer- 
riam,  chairman). — At  the  request  of  the  Committee  on  Education 
and  Special  Training  of  the  War  Department,  this  Committee  has 
undertaken,  in  cooperation  with  the  Divisions  of  Science  and  Tech- 
nology, the  preparation  of  courses  of  instruction  in  the  sciences  con- 
tributing to  the  training  of  men  preparing  for  military  service  and 
later  more  particularly  of  men  enlisted  in  the  Students'  Army 
Training  Corps  at  educational  institutions.  These  courses  of  study 
have  been  forwarded  by  the  War  Department  to  the  institutions  in 
mimeographed  form  and  have  been  of  service  in  reorganizing  cur- 
ricula for  the  mobilization  of  their  resources  to  meet  the  educa- 
tional emergency  needs  of  the  Army  and  Navy.  In  some  cases  the 
science  curricula  have  been  expanded  to  syllabi  and  textbooks. 

The  committee  has  served  as  the  connecting  link  between  the 
Divisions  of  Science  and  Technology  of  the  Council  and  the  War  De- 
partment's Committee  on  Education  and  Special  Training  in  placing 
educational  institutions  on  a  war  basis.  It  has  cooperated  with  the 
War  Department's  committee,  the  Bureau  of  Education,  and  various 
other  organizations  in  many  other  respects. 

Committee  on  Reconstruction  ProMems  (Vernon  Kellogg,  chair- 
man; F.  H.  Newell,  vice  chairman). — The  National  Eesearch  Council, 
anticipating  the  end  of  the  war,  appointed  a  special  committee  on 
reconstruction  problems,  which  completed  its  organization  August  18, 
1918,  and  adopted  a  program  calling  for  a  study  of  the  agencies  and 
activities  that  have  to  do  with  after-war  problems. 

The  situation  was  discussed  by  conference,  correspondence,  and 
consultation  of  publications,  and  it  was  found  that  many  organiza- 
tions throughout  the  United  States — federal,  state,  municipal,  and 
private — have  taken  up  or  are  about  to  take  up  one  or  another  phase 
of  these  far-reaching  matters.  With  the  signing  of  the  armistice  in 
November,  the  reconstruction  problems  at  home  and  abroad  have 
come  into  the  foreground,  and  plans  were  considered  by  the  Council 
of  National  Defense  and  the  state  councils  interested. 
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After  completing  this  general  survey,  the  committee  on  reconstruc- 
tion problems  decided  to  limit  its  efforts  to  certain  specific  undertak- 
ings, which,  as  shown  by  the  inquiry,  have  not  been  covered  by  other 
organizations.  One  of  the  most  important  and  far-reaching  of  these 
is  the  research  into  details  which  relate  to  the  control  of  water  in  its 
relation  to  food  production  and  other  industries. 

At  the  present  time  there  does  not  appear  to  be  any  one  body  or 
organization  which  is  conducting  a  research  into  the  mathematical, 
physical,  and  biological  data  bearing  upon  irrigation,  drainage,  flood 
control,  and  the  application  of  these  to  engineering  and  agricultural 
science.  It  is  recognized  that  many  important  undertakings  are  in 
the  hands  of  several  bureaus  of  the  Government,  each  dealing  with 
one  phase  or  another  of  these  subjects,  and  that  a  large  amount  of 
information  has  been  collected  and,  by  proper  coordination,  may  be 
made  available  for  research  of  the  kind  proposed. 

The  committee  contemplates  a  report  having  to  do  with  reconstruc- 
tion, both  at  home  and  abroad,  somewhat  along  the  lines  of  a  publi- 
cation issued  by  the  Division  of  Geology  and  Geography  of  the  Coun- 
cil, entitled  "  Military  Geology  and  Topography."  The  report,  it  is 
expected^  will  cover  subjects  of  quantity,  quality,  and  availability  of 
water  and  its  use  in  agriculture,  power-production,  and  similar  enter- 
prises. 

Under  recent  conditions  the  grouping,  rounding  out,  and  publica- 
tion of  data  on  water  resources  have  peculiar  value,  since  questions 
of  water  supply  and  control  enter  so  largely  into  all  reconstruction 
plans  throughout  the  world. 

In  addition  to  the  specific  researches  and  preparation  of  the  report 
referred  to,  the  committee  has  also  under  consideration  other  lines  of 
inquiry  into  reconstruction  problems,  which  are  in  the  course  of  devel- 
opment. 

MILITARY  DIVISION. 

Charles  D.  Walcott,  Chairman;  S.  W.  Stratton,  Vice  Chairman, 

The  Military  Committee  of  the  National  Research  Council,  which 
was  one  of  the  first  committees  to  be  organized,  was  very  effective 
in  securing  the  necessary  cooperation  with  the  Army  and  Navy  in 
the  solution  of  research  problems.  Under  the  war  organization  this 
committee  became  the  Military  Division  of  the  Council.  The  most 
valuable  results  of  its  work  have  been  the  organization  of  the  Re- 
search Information  Service  and  the  authorization  and  organization 
of  the  weekly  conferences  on  war  problems  of  the  Divisions  of  Physics 
nnd  Engineering,  in  which  representatives  of  the  Army  and  Navy 
as  well  as  the  civil  bureaus  of  the  Government  regularly  partici- 
pated (see  report  of  Physics  Division). 
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DIVISION  OF  PHYSICS,  MATHEMATICS,  ASTRONOMY,  AND  GEOPHYSICS. 

Robert  A.  Milltkan,  Chairman;  Charles  E.  Mendenhall,  Yice  Chairman. 

The  membership  of  the  executive  committee  of  this  division,  fully 
set  forth  in  the  war  organization  appended  to  this  report,  includes 
representatives  of  physics,  astronomy,  mathematics,  and  geophysics. 
Effective  cooperation  between  the  various  services  of  the  Government 
was  also  provided  for  through  the  fact  that  these  members  were  con- 
nected, respectively,  with  the  Signal  Corps,  the  Bureau  of  Aircraft 
Production,  the  Bureau  of  Ordnance  of  the  Navy,  the  Bureau  of 
Ordnance  of  the  Army,  the  Chemical  Warfare  Service,  the  Weather 
Bureau,  the  Advisory  Committee  for  Aeronautics,  the  Bureau  of 
Standards,  and  the  Carnegie  Institution  of  Washington.  The  meet- 
ings of  the  executive  committee  were  devoted  to  the  discussion  of 
war  problems,  and  also  to  the  preparation  of  plans  for  the  permanent 
organization  of  the  Division  of  Physical  Sciences,  the  formulation  of 
policies  regarding  the  Research  Information  Service,  the  organiza- 
tion of  research  in  the  Army,  and  the  establishment  of  the  weekly 
conference  of  the  Physics  and  Engineering  Divisions.  This  confer- 
ence was  of  such  importance  in  connection  with  the  war  that  a  de- 
tailed statement  regarding  it  should  be  included  here. 

In  the  spring  of  1918  the  Military  Committee  of  the  National  Ee- 
search  Council,  upon  the  initiative  of  the  Division  of  Physics,  au- 
thorized the  establishment  of  a  weekly  conference  of  the  Physics  and 
Engineering  Divisions  for  the  discussion  of  the  new  scientific  and 
technical  problems  facing  both .  the  Army  and  the  Navy.  These 
conferences  were  held  each  Thursday  evening  throughout  the  re- 
mainder of  the  year  at  the  office  of  the  Research  Council,  and  were 
attended  on  the  average  by  about  50  Army  and  Navy  officers  and 
civilian  scientists  engaged  in  war  research.  They  proved  of  the 
greatest  utility  in  furtheriijg  progress  through  the  interchange  of 
ideas  between  the  different  research  groups  both  here  and  abroad. 
At  each  meeting  all  of  the  reports  received  through  the  Research  In- 
formation Service  from  the  foreign  research  groups  since  the  last 
meeting  were  briefly  summarized  and  discussed  and  detailed  discussion 
devoted  to  such  reports  as  warranted  it.  Further,  these  meetings 
became  a  recognized  place  of  report  of  officers  of  our  own  service 
returning  from  Europe  on  scientific  and  technical  missions  and  also 
of  officers  of  foreign  governments  connected  with  the  various  foreign 
war  missions.  To  preserve  the  necessary  secrecy  the  meetings  were 
held  under  the  authority  of  the  Army  and  Navy  Intelligence  Services, 
and  the  group  authorized  to  attend  consisted  of  the  official  representa- 
tives of  the  various  war  missions,  officers  specially  delegated  each 
week  by  the  chiefs  of  the  bureaus  of  the  Army  and  Navy,  and  some 
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30  civilian  scientists,  all  of  whom  were  passed  upon  by  both  the  Army^ 
and  Navy  Intelligence  Services.  These  meetings  constituted  one  of\ 
the  most  effective  war  services  rendered  by  the  National  Kesearchi 
Council,  and  had  a  marked  effect  in  accelerating  research  and  de-  j 
velopment  projects  and  in  pointing  out  useful  new  lines  of  endeavor.] 
As  the  major  part  of  the  reports  sent  to  this  country  through  the 
scientific  attaches  in  London,  Paris,  and  Rome  have  dealt  with  sub-j 
jects  coming  directly  within  the  field  of  the  Physics  Division,  Dr.  I 
F.  C.  Blake  was  later  appointed  by  the  executive  committee  of  the ' 
Division  to  study  thoroughly  all  appropriate  material  coming  in  from  j 
abroad,  and  to  arrange  for  its  full  presentation  before  the  weekly  con-  j 
f  erence  of  the  Physics  and  Engineering  Divisions  and  its  distribution ; 
to  the  proper  research  groups  in  this  country.  He  also  assisted  the  Re-  j 
search  Information  Service  in  obtaining  reports  for  transmission' 
abroad  upon  physical  problems  under  investigation  in  the  United; 
States. 

It  is  clear  from  its  membership  and  plan  of  organization  that 
the  Physics  Division,  like  the  Research  Council  itself,  is  a  feder-  , 
ation  of  research  groups  both  inside  and  outside  the  War  andj 
Navy  Departments  and  the  civil  branches  of  the  Government.   Many  i 
of  the  researches  initiated  under  its  auspices,  as,  for  example,  that  on  , 
the  submarine  problem,  were  undertaken  before  most  of  its  members  \ 
were  connected  with  the  Army  and  Navy  Departments.   As  the  war 
progressed  the  membership  of  the  Division  became  more  and  more  | 
completely  incorporated  into  the  Army  and  Navy,  and  large  funds  ^ 
from  both  of  these  sources  became  available  for  the  continuation  of  \ 
the  work.    Thus,  the  chairman  and  vice  chairman  of  the  Division 
were  placed,  in  the  autumn  of  1917,  in  charge  of  the  Science  and 
Research  Division  of  the  Signal  Corps,  which  was  organized  by  the  j 
Research  Council  at  the  request  of  the  Chief  Signal  Officer.    The  j 
original  problem  organization  of  the  Physics  Division  has  been 
maintained,  and  the  executive  committee  of  the  Division  has  con-  1 
tinned  to  discuss  and  to  make  recommendations  upon  the  various  ] 
problems  initiated  by  its  members,  whether  these  problems  have  in  \ 
their  later  stages  been  financed  by  Research  Council  funds  or  by  | 
funds  of  those  branches  of  the  Army  and  Navy  with  which  the  mem-  , 
bers  of  the  Division  were  subsequently  connected.  I 

The  problems  considered  by  the  Division  may  be  grouped  under  J 
nine  heads,  as  follows: 

A.  Airplane  instruments.  j 

B.  Bomb  sight,  bomb  trajectory,  and  stabilization  problems.  | 

C.  Photographic  problems.  \ 

D.  Signaling  problems. 

E.  Detection  problems.  j 
Ft  General  airplane  problems. 
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(t.  Balloon  problems. 
II.  Ordnance  problems. 
I.  Miscellaneous  problems. 

Most  of  these  were  carried  out  under  the  Science  and  Research 
Division  of  the  Signal  Corps  and  the  Bureau  of  Aircraft  Production. 

It  would  be  impossible  within  the  limits  of  this  report  to  discuss 
the  details  of  the  seventy-odd  problems  in  which  the  Physics  Divi- 
sion was  directly  or  indirectly  concerned.  Moreover,  in  many  cases 
it  would  be  manifestly  inappropriate  to  do  so,  partly  because  of 
the  confidential  character  of  the  work  and  more  particularly  because 
certain  investigations  were  carried  out  at  the  expense  and  under  the 
immediate  direction  of  a  branch  of  the  Army  or  Navy  or  some  body 
other  than  the  National  Research  Council. 

The  nature  of  the  council  as  a  federation  of  research  activities, 
and  the  fact  that  its  prime  concern  is  in  the  accomplishment  of  an 
important  result  rather  than  in  the  precise  mode  of  procedure  by 
w^hich  that  result  is  obtained,  naturally  made  its  functions  in  the 
study  of  war  problems  very  diverse.  In  some  instances  its  work  was 
limited  to  the  initiation  of  investigations,  which  were  sooner  or 
later  taken  over  by  some  other  agency  of  the  Government  well 
qualified,  through  the  possession  of  available  funds  and  the  neces- 
sary means  of  research,  to  conduct  them  to  successful  conclusion.  In 
other  cases,  where  suitable  Government  agencies  were  not  available, 
the  Research  Council  not  only  organized  extensive  investigations  but 
provided  funds  and  even  erected  laboratories  provided  with  special 
equipment  for  solving  vitally  important  problems.  In  the  Physics 
Division  these  and  other  modes  of  procedure  were  all  abundantly 
illustrated,  as  a  detailed  history  of  the  origin,  primary  organization, 
and  development  of  each  problem  dealt  with  would  render  clearly 
apparent.  In  this  brief  mention  of  the  report  of  the  Physics  Divi- 
sion we  must  content  ourselves  with  some  reference  to  certain  prob- 
lems of  special  significance,  in  which  the  Research  Council,  for  one 
reason  or  another,  was  called  upon  to  play  a  leading  part. 

Perhaps  the  most  notable  case  in  point  is  the  submarine  problem. 
The  importance  of  devising  means  for  the  detection  and  destruction 
of  submarines  w^as  clearly  apparent  long  before  the  United  States 
entered  the  war.  The  Bureau  of  Steam  Engineering  of  the  Navy 
Department  was  fully  alive  to  the  importance  of  the  problem,  and 
in  conjunction  with  the  bureau  the  General  P^lectric  Co.,  the  West- 
ern Electric  Co.,  and  the  Submarine  Signal  Co.  attacked  the  question 
with  vigor.  The  Naval  Consulting  Board  also  recognized  fully  the 
seriousness  of  the  situation  and  organized  investigations  of  a  similar 
character.  As  for  the  National  Research  Council  it  was  recognized 
from  the  outset  that  this  question,  like  many  other  scientific  investi- 
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gations  dealt  with  under  peace  conditions,  called  for  international 
cooperation.    Accordingly  the  council  dispatched  a  scientific  com- 
mittee, under  the  chairmanship  of  Prof.  Joseph  S.  Ames,  to  France 
and  England  at  the  very  beginning  of  the  war  to  gather  information 
bearing  upon  military  and  naval  problems,  and  to  secure  early  and  ] 
effective  cooperation  in  dealing  with  them.    The  French  Govern-  j 
ment  cordially  responded,  and  a  strong  group  of  scientific  men,  j 
under  the  chairmanship  of  M.  Fabry,  familiar  with  all  aspects  of  the  1 
research  problems  dealt  with  in  France  from  the  beginning  of  the 
war,  was  sent  to  the  United  States  upon  a  return  visit.   The  English  i 
and  Italian  men  of  science,  with  whom  arrangements  for  cooperation ; 
had  also  been  made,  sent  representatives,  including  Sir  Ernest  Ruth-  i 
erford  and  Commander  Cyprian  Bridge  from  England  and  Lieut. 
Giorgio  Abetti  from  Italy,  to  join  the  French  committee  in  the  ' 
United  States.  j 
Soon  after  the  arrival  of  these  gentlemen  in  Washington  the  , 
Research  Council,  acting  in  cooperation  with  the  Navy  Department,  i 
organized  a  conference  on  the  entire  submarine  problem,  in  which 
representatives  of  the  Navy  Department,  with  physicists  and  engi-  | 
neers  already  engaged  in  the  study  of  the  problem,  joined  with  the 
French  and  British  representatives.    The  results  of  this  conference 
indicated  such  large  possibilities  that  a  group  of  some  50  physicists  ] 
and  engineers  were  brought  together  by  the. Research  Council  for 
a  second  three-day  conference.    As  a  result  of  these  conferences  a  1 
large  number  of  investigations,  for  the  most  part  dealing  with  the  ' 
problem  of  submarine  detection,  were  organized  by  the  Research  ! 
Council  in  cooperation  with  the  Special  Board  on  Anti-Submarine  i 
Devices  of  the  Navy,  which  had  entire  jurisdiction  over  all  anti-  ^ 
submarine  experimenting  in  this  country.   The  board  consisted  of  a  | 
number  of  naval  officers  representing  various  bureaus  of  the  Navy,  | 
together  with  four  civilian  members,  one  of  whom  was  the  chair- 
man of  the  Physics  Division  of  the  Research  Council  and  chair-  ^ 
man  of  its  Anti-Submarine  Committee.    The  greater  part  of  the  | 
experimental  work  of  the  Special  Board  on  Anti -Submarine  Devices  , 
was  done  at  the  New  London  Experimental  Station,  at  which  mem-  \ 
bers  of  the  Committee  on  Submarine  Investigations  of  the  National  ; 
Research  Council  began  work  in  June,  1917.   The  work  of  the  Sta-  ^ 
tion  attained  such  success  in  its  initial  stages  that  the  Navy  Depart-  ' 
ment  provided  ample  funds  for  its  maintenance  and  development,  , 
and  its  work  was  subsequently  carried  out  on  a  large  scale  at  New 
London  and  elsewhere.   Besides  appointing  the  nucleus  of  the  scien-  ^ 
tific  group  organized  at  New  London  and  providing  for  initial  ex-  | 
penses  of  travel,  etc.,  the  Research  Council  established  additional^ 
antisubmarine  groups  at  New  York,  Madison,  Wis.,  Chicago,  and  ] 
in  connection  with  the  submarine  base  at  San  Pedro,  Calif.    A  . 
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special  laboratory  was  also  erected  at  the  expense  of  the  Research 
Council  at  Pasadena,  Calif.,  where  marked  success  has  been  attained 
in  the  development  of  a  special  detection  device  by  members  of  the 
San  Pedro  group. 

This  illustration  has  been  given  in  some  detail  because  it  indicates 
clearly  one  of  the  chief  modes  of  procedure  of  the  Research  Council. 
The  many  other  investigations  and  activities  set  on  foot  by  the  divi- 
sion will  doubtless  be  reported  in  due  time  from  appropriate  channels, 
^ome  of  these,  while  involving  research  as  an  important  factor,  were 
primarily  questions  of  the  organization  of  scientific  methods  for 
military  purposes.  Thus,  in  the  case  of  sound-ranging  methods  for 
the  location  of  enemy  artillery,  the  Research  Council,  at  the  request 
of  the  Chief  Signal  Officer,  initiated  the  work  by  the  appointment  of 
Dr.  Trowbridge  at  the  head  of  the  service,  and  the  association  Avith 
him  of  Dr.  Rosa,  Dr.  Williams,  and  others.  Dr.  Trowbridge  was 
appointed  a  major  in  the  Signal  Corps,  and  subsequently,  after  the 
work  had  been  transferred  to  the  Engineer  Corps,  he  had  charge  of 
the  service  with  the  Army  in  France  as  a  Lieutenant  Colonel  of  En- 
gineers. In  this  country,  important  developments  in  the  methods 
were  effected  at  the  Bureau  of  Standards,  at  Princeton,  and  else- 
where, most  of  this  work  being  done  under  the  auspices  of  the  En- 
gineer Corps,  and  with  funds  furnished  by  them.  The  case  of  meteor- 
ology was  somewhat  similar,  the  Research  Council  taking  part  only 
in  the  initiation  of  the  work,  which  was  afterwards  conducted  on  a 
large  scale  under  the  Signal  Corps  of  the  Army. 

Among  other  problems  in  which  the  division  was  particularly  in- 
terested were  many  dealing  with  special  optical  questions^  for  secret 
signaling  purposes,  for  increasing  visibility  at  sea,  for  detecting 
camouflage,  and  for  a  variety  of  other  purposes.  The  methods  used  in 
submarine  detection  furnished  the  basis  for  important  devices  for  the 
detection  and  location  of  airplanes  by  sound,  and  for  other  problems 
involving  the  application  of  similar  principles.  Prof.  Michelson,  of 
the  University  of  Chicago,  was  early  in  1917  assigned  by  the  Research 
Council  to  the  problem  of  the  development  of  an  improved  coinci- 
dence range-finder.  This  work  has  been  carried  on  as  part  of  the 
activity  of  the  Physics  Division  of  the  Research  Council,  and  with 
funds  supplied  by  the  University  of  Chicago  up  to  the  middle  of 
1918,  when  the  preliminary  instrument  was  approved  by  the  Bureau 
of  Ordnance  of  the  Navy,  Prof.  Michelson  given  a  commission  in 
the  Navy,  and  the  problem  from  that  time  forth  transferred  to  the 
Bureau  of  Standards,  where  it  was  financed  by  the  Bureau  of  Ord- 
nance of  the  Navy. 

The  study  of  bomb  sights,  bomb  trajectories,  and  stabilization  prob- 
lems received  much  attention  from  the  Physics  and  Engineering 
Divisions.  Some  of  the  developments  of  this  work  were  very  im- 
portant, as  they  led  to  a  marked  reduction  in  the  errors  of  bombing. 
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At  the  request  of  the  War  and  Navy  Departments,  the  Research 
Council  appointed  a  special  group,  of  which  Dr.  Harvey  N.  Davis  . 
was  chairman,  to  study  and  report  upon  the  possibilities  of  obtaining 
helium  from  natural  gas,  through  methods  proposed  by  Mr.  Norton,  j 
by  the  Linde  Air  Products  Co.  and  by  the  Air  Reduction  Co.    Dr.  i 
Davis,  who  contributed  in  an  important  degree  to  the  success  at-  I 
tained  by  the  Army,  the  Navy,  and  the  Bureau  of  Mines  in  this  work, 
was  later  made  the  representative  of  the  Army  in  dealing  with  the  " 
problem.    At  the  time  of  the  signing  of  the  armistice  147,000  cubic  ^ 
feet  of  helium  were  ready  for  shipment  abroad.  J 

Among  other  balloon  problems  studied  by  Research  Council  groups 
were  those  dealing  with  the  elimination  of  explosions  due  to  sparks 
(Drs.  Swann  and  Fulcher)  and  the  method  of  ignition  of  hydrogen 
balloons  by  incendiary  bullets  (Drs.  Davis,  Fulcher,  Wells,  and  i 
others).  I 

Another  activity  of  the  Physics  Division,  working  in  cooperation  i 
with  the  Engineering  Division  of  the  Research  Council,  and  with 
members  of  the  Bureau  of  Aircraft  Production,  was  the  development 
of  a  special  device  of  Ljounding  balloons,  referred  to  in  the  report  of  j 
the  Engineering  Division.  In  cooperation  with  the  Signal  Corps  and  | 
the  Weather  Bureau,  an  important  application  of  these  balloons  to  , 
the  study  of  upper-air  currents  was  also  recognized. 

A  Research  Council  group,  consisting  of  Dr.  Paul  Klopsteg,  of  the  ; 
University  of  Minnesota,  and  Dr.  Rosa,  of  the  Bureau  of  Standards,  i 
was  formed  in  the  summer  of  1917  for  developing  new  and  improved  i 
methods  of  measuring  initial  speed  of  projectiles.  This  group  sue-  ' 
cessf ully  developed  a  new  method  which  has  been  adopted  to  some 
extent,  both  in  this  country  and  abroad.  It  diminishes  greatly  the  j 
time  required  to  make  speed  determinations.  This  work  was  financed 
principally  by  the  Bureau  of  Ordnance  of  the  Army. 

At  the  initiative  of  the  Physics  Division  and  with  funds  furnished 
chiefly  by  the  Signal  Corps  and  partly  by  the  Research  Council,  Dr.  \ 
D.  C.  Miller,  of  Cleveland,  spent  a  large  part  of  the  summer  of  the 
year  1918  in  the  development  of  special  apparatus  to  be  used  in  a  | 
complete  study  of  the  pressure  wave  about  the  muzzle  of  a  large  gun.  ] 

Prof.  Raymond  Dodge,  of  the  Psychology  Committee,  was  bi-ought  ! 
into  contact,  through  the  activities  of  the  chairman  and  vice  chair-  1 
man  of  the  Physics  Division,  with  the  need  for  a  piece  of  physical 
apparatus  for  the  selection  and  training  of  gun  pointers.  Prof.  ; 
Dodge  developed  for  the  Navy  a  most  satisfactory  physical  instru-  i 
ment,  which  has  been  adopted  and  used  both  here  and  abroad. 

At  the  request  of  the  General  Staff,  the  Physics  Division  of  the  ' 
Research  Council  appointed  a  special  committee,  with  Edward  P.  ! 
Hyde,  of  Cleveland,  as  chairman,  for  making  a  scientific  study  and  ; 
report  upon  the  relative  merits  of  monoculars  and  binoculars.    This  ] 
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committee  made  very  elaborate  investigations,  both  in  the  laboratory 
and  with  a  group  of  70  officers  of  the  General  Staff  in  the  field. 

A  special  committee  of  the  Research  Council,  consisting  of  Dr. 
C.  G.  Abbot,  chairman,  and  certain  members  of  the  Bureau  of 
Standards  and  of  the  Engineer  Corps  of  the  Army,  was  appointed  in 
the  fall  of  1917  for  improving  the  searchlight.  This  committee  has 
done  a  large  amount  of  work  which  has  resulted  in  useful  develop- 
ments, which  have  not,  however,  as  yet  come  into  practice. 

The  Research  Council  has  had  a  committee,  consisting  of  Drs. 
H.  N.  Russell  and  G.  B.  Pegram,  which  has  cooperated  with  Maj. 
Boyle,  of  the  Department  of  Ordnance,  in  the  development  of  anti- 
aircraft fire-control  devices. 

These  illustrations  will  suffice  to  indicate  the  character  of  the  work 
of  the  Physics  Division.  Reference  must  be  made  to  subsequent  spe- 
cial reports  for  the  details  of  the  work. 

DIVISION  OF  ENGINEERING. 

Henry  M.  Howe,  Chairman;  G.  H.  Clevenger,  Vice  Chairman, 

The  Engineering  Division  was  organized  in  March,  1918,  and  Dr. 
Henry  M.  Howe  was  appointed  chairman  in  April,  1918.  The  Divi- 
sion as  originally  constituted  consisted  of — 

1.  Section  on  Metallurgy,  under  the  chairmanship  of  Prof.  Bradley 
Stoughton. 

2.  Section  on  Mechanical  Engineering,  under  the  chairmanship  of 
Mr.  W.  J.  Lester. 

3.  Section  on  Electrical  Engineering,  under  the  chairmanship  of 
Prof.  C.  A.  Adams. ' 

4.  Section  on  Prime  Movers,  under  the  chairmanship  of  Prof. 
Lionel  S.  Marks. 

In  order  to  be  of  the  greatest  assistance  in  winning  the  war,  each 
section  took  up  the  problems  of  most  immediate  need,  and  attacked 
them  in  the  manner  which  appeared  to  give  promise  of  the  most  effi- 
cient and  rapid  solution.  This  accounts  in  a  large  measure  for  the 
radically  different  methods  pursued  in  the  different  sections,  and 
also  accounts  for  what  may  appear  to  be  a  lack  of  balance  between 
the  sections. 

SECTION  ON  METALLURGY. 

The  section  on  metallurgy  has  worked  chiefly  through  the  creation 
of  committees  which  during  the  war  period  attacked  specific  prob- 
lems of  importance  in  connection  with  the  war. 

Pyrometer  committee, — The  committee  was  formed  under  the 
chairmanship  of  Dr.  G.  K.  Burgess  for  the  purpose  of  developing  a 
pyrometer  for  measuring  the  temperature  of  steel  baths  in  furnaces, 
especially  in  open-hearth  and  electric  furnaces.  A  satisfactory  in- 
strument for  this  purpose  would  result  in  better  control  of  the  process 
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of  manutacture,  and  hence  an  improvement  m  the  quality  of  i 
the  steel  produced.  Under  the  direction  of  Mr.  F.  E.  Bash  a  con-  ; 
siderable  amount  of  experimental  work  was  carried  out  at  the  plant  ] 
of  the  Midvale  Steel  Co.  The  results  of  this  work  indicate  probable  ' 
lines  along  which  successes  can  be  attained. 

Ingot  committee, — This  committee  was  formed  for  the  purpose  of  | 
determining  the  best  practice  in  the  making  of  steel  ingots.  It  was  ; 
under  the  chairmanship  of  Lieut.  Col.  W.  P.  Barba.  At  the  time  of  ^ 
the  signing  of  the  armistice  the  Ingot  Committee  was  arranging  to  j 
publish  under  the  form  of  "Eecommended  practice"  a  complete  set  J 
of  detailed  directions  covering  the  practice  of  the  best  makers  of  i 
fine  steel  suitable  for  guns,  shells,  etc.,  practice  which  until  then  had  \ 
been  kept  strictly  secret.  This  was  to  be  done  through  the  coUabora-  | 
tion  of  the  metallurgists  of  the  Ordnance  Department,  ordnance  en-  | 
gineers,  and  eminent  metallurgists  of  the  most  important  makers  of  \ 
ordnance  steel  in  this  country.  The  preparation  of  this  "recom-  ; 
mended  practice  "  is  still  being  carried  on  by  Dr.  Howe.  | 

FoMgue  phenomena  committee. — A  committee  for  the  study  of  this  1 
important  subject  was  formed,  and  Prof.  F.  H.  Moore  made  chair-  j 
man.  As  a  result  of  the  work  of  this  committee  advances  were  made  ; 
in  the  existing  knowledge  of  fatigue  of  metals,  and  the  permanence  | 
of  the  elevation  of  the  elastic  limit  caused  by  distortion  in  the  cold,  j 
The  results  of  this  investigation,  so  far  as  it  has  proceeded,  are  re- 
corded in  a  paper  to  be  presented  at  the  February  meeting  of  the  \ 
American  Institute  of  Mining  Engineers.  Briefly,  it  tends  to  show  | 
that  the  elevation  of  the  elastic  limit  caused  by  cold  rolling,  wire  \ 
drawing,  etc.,  is  dissipated  by  indefinite  repetition  of  a  wide  varia- 1 
tion  of  stresses,  as  for  instance  in  aircraft  crank  shafts.  i 

Protective  hody  armor  committee, — Maj.  Bashford  Dean  was  chair- 1 
man  of  this  committee,  one  group  of  which  was  active  for  a  consider-  j 
able  period  in  the  study  of  old  types  of  body  armor  and  their  adapta- 
tion to  modern  warfare.   The  other  group  of  this  committee,  under 
Dr.  Howe,  devoted  to  the  study  of  the  best  types  of  steel  for  helmets,  i 
has  been  particularly  active.    Some  of  the  steels  experimented  with  ; 
have  shown  greatly  superior  resistance  to  denting  and  perforation  as 
compared  with  the  regulation  manganese  steel  helmets  formerly  used.  ' 
This  research  is  being  continued  by  Mr.  W.  J.  Wrighton,  and  when  j 
completed  will  off'er  a  great  deal  of  information  upon  the  subject  j 
not  previously  known.  | 

Manganese  mving  committee. — This  committee,  under  the  chair-  \ 
manship  of  Mr.  J.  E.  .Johnson,  jr.,  in  cooperation  with  the  United  . 
States  Bureau  of  Mines,  studied  the  practice  of  producing  ferro-  ■ 
manganese  and  its  use  in  steel  making.  The  results  of  this  work  | 
pointed  to  the  possibility  of  improvements  in  the  practice  of  steel  \ 
making  wliich  would  effect  a  saving  of  manganese  resources,  thereby  i 
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reloasinrr  the  shipping  which  at  the  time  was  engaged  in  the  impor- 
tation of  manganese  ores.  The  results  of  these  studies  are  embodied 
in  two  papers  which  will  be  presented  at  the  February  meeting  of 
the  American  Institute  of  Mining  Engineers. 

Metallurgy  suh committee  of  welding  committee, — This  committee 
was  formed  for  studying  the  metallurgical  problems  arising  in  con- 
nection with  the  work  of  the  electric  welding  committee.  It  is  a 
subcommittee  of  the  welding  research  subcommittee,  and  its  chair- 
man is  Mr.  S.  W.  Miller.  This  committee  has  made  important 
progress  in  ascertaining  the  causes  of  the  brittleness  of  autogenous 
welds,  more  particularly  electric  welds.  The  more  important  con- 
clusions which  have  been  reached  as  a  result  of  their  work  will  be 
discussed  in  a  paper  which  will  be  presented  at  the  February  meet- 
ing of  the  American  Institute  of  Mining  Engineers. 

Neto  committees, — In  addition  to  the  above  committees  a  number 
of  new  committees  were  being  formed  at  the  time  the  armistice  was 
signed.  There  are  now  a  total  of  16  committees  in  the  Section 
of  Metallurgy.  The  work  of  the  older  committees,  as  well  as  the 
newly-formed  committees,  is  steadily  going  forward,  as  it  is  gener- 
ally recognized  that  all  the  subjects  covered  by  the  work  of  these 
committees  are  of  great  importance  in  peace  time. 

SECTION  ON  MECHANICAL  ENGINEERING. 

The  Section  on  Mechanical  Engineering  had  presented  to  it  an  en- 
tirely different  type  of  problems  from  those  arising  in  connection 
with  metallurgy.  The  work  in  this  Section  has  consisted  largely  in 
the  development  of  certain  war  inventions,  most  of  which  came  to 
it  in  a  nebulous  state.  In  order  to  do  this  work  effectively,  it  was 
necessary  to  have  a  staff  of  designing  engineers  and  draftsmen, 
also  a  shop  with  a  full  complement  of  machinists,  experimenters, 
etc.,  for  constructing  full  size  or  working  models  of  the  various  de- 
vices. Through  the  courtesy  of  the  Carnegie  Institute  of  Tech- 
nology, a  large  section  of  their  shops  was  rendered  available  for  this 
work.  Under  the  direction  of  Lieut.  T.  H.  Sloan  a  considerable 
force  of  both  enlisted  men  and  civilians  has  carried  on  this  work 
since  July,  certain  of  the  devices  being  of  such  promise  that  work 
has  been  continued  on  them  since  the  armistice  was  signed. 

Telescope  signaling, — The  Section  of  Mechanical  Engineering  co- 
operated with  the  Physics  Division  and  with  Maj.  Wood,  of  the 
Signal  Corps,  in  the  redesign  of  the  original  telescope  signaling 
device.  After  this  instrument  was  approved  100  of  them  were  manu- 
factured in  the  Pittsburgh  shops  and  were  ready  for  shipment  abroad 
when  the  armistice  was  signed. 

Dual  control  cut-out, — As  the  result  of  a  conference  of  the  Physics 
Division  with  Mr.  W.  J.  Lester,  chairman  of  the  Section  of  Mechanical 
Engineering,  he  was  requested  to  develop  certain  ideas  which  he  had 
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for  a  dual  control  for  airplanes,  in  which  the  instructor  could  at  any- 
time mechanically  disconnect  the  beginner's  control.  It  was  believed 
that  a  device  which  would  render  this  possible  would  considerably 
reduce  the  number  of  accidents  at  airplane  training  fields.  The 
device  developed  gave  satisfactory  results  in  a  preliminary  test. 

Long-range  propaganda  balloons. — Through  the  energy  and  per- 
severance of  Mr.  W.  J.  Lester,  with  the  later  cooperation  of  the 
Science  and  Research  Division  of  the  Signal  Corps,  means  of  auto- 
matically maintaining  small  balloons  at  any  predetermined  altitude 
by  alternately  throwing  out  liquid  ballast  and  releasing  gas  were 
worked  out  and  thoroughly  tested.  Results  of  this  work  were 
highly  satisfactory.  Tests  made  by  setting  the  control  mechanism  for 
an  altitude  at  which  it  was  known  the  prevailing  easterly  air  cur- 
rents would  be  encountered,  using  balloons  but  9  inches  in  diameter 
(before  inflation),  resulted  in  several  balloons  traveling  easterly 
from  Fort  Omaha  for  a  distance  of  nearly  1,000  miles,  and  one 
traveled  a  distance  of  over  1,100  miles.  This  is  a  much  greater  dis- 
tance than  that  ever  previously  covered  by  the  flight  of  small  bal- 
loons. They  were  at  once  sent  by  special  messenger  for  use  at  the 
French  front.  It  is  now  proposed  to  use  these  balloons  for  ascer- 
taining the  air  currents  above  the  Atlantic  Ocean  between  the 
American  and  European  coasts. 

Armored  motorcycle, — It  Avas  evident  that  casualities  among  our 
troops  during  open  fighting  could  be  greatly  reduc^  if  there  was  a 
means  of  carrying  forward  with  them  small  armor-plate  shields  in 
sufficient  numbers.  It  was  essential  that  such  a  device  should  be  capa- 
ble of  production  in  very  large  numbers  and  in  a  minimum  length  of 
time.  To  meet  this  need  a  design  embodying  a  standard  motorcycle 
was  developed  and  one  of  the  machines  assembled  at  the  plant  of  the 
Savage  Arms  Co. 

Centnfugal  gun, — The  designing  and  construction  of  a  centrifugal 
gun,  which  grew  out  of  plans  originally  submitted  by  Mr.  E.  L.  Rice, 
has  been  carried  forward  by  this  section,  in  cooperation  with  the 
Physics  Division,  at  the  Pittsburgh  shops.  Most  of  the  previous 
designs  for  such  a  gun  have  had  a  common  defect  which  has  been 
difficult  to  eliminate.  Considerable  headway  has  been  made  in  solv- 
ing this  problem,  and  it  is  thought  possible  that  this  type  of  gun 
may  be  eventually  developed  into  an  effective  weapon. 

Improved  carhuretor. — A  new  type  of  carburetor  for  use  on  air- 
planes was  designed  and  constructed,  but  has  not  yet  been  tested. 

Other  work  in  which  more  or  less  progress  was  made  was  a  rotary 
internal-combustion  engine,  parachute  for  airplanes,  pneumatic  anti- 
submarine gun,  supertank,  locking  differential  for  motor  trucks, 
walking-beam  tractor  for  use  in  extremely  soft  ground,  automatic 
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constant  speed  airplane  propeller,  balloon  flare,  compressed-air  drive 
for  centrifugal  gun,  hovering  airplane  designed  to  remain  stationary 
in  the  air,  and  a  double-propeller  engine. 

SECTION  ON  ELECTRICAL  ENGINEERING. 

The  work  of  this  Section  was  confined  to  the  intensive  study  of 
electric  welding,  more  particularly,  as  applied  to  shipbuilding.  A 
large  and  very  active  committee,  under  the  chairmanship  of  Prof. 
C.  A.  Adams,  worked  upon  this  problem  in  cooperation  with  the 
Emergency  Fleet  Corporation  of  the  United  States  Shipping  Board. 
Working  with  the  welding  committee  was  a  subresearch  committee 
under  the  chairmanship  of  Mr.  H.  M.  Hobart,  and  working  with  the 
subresearch  committee  was  a  submetallurgical  committee  under  the 
chairmanship  of  Mr.  S.  W.  Miller. 

As  a  result  of  the  well-organized  work  of  this  large  group,  note- 
worthy advances  were  made  in  the  practice  and  use  of  electric  weld- 
ing as  applied  to  shipbuilding.  A  steel  barge  was  fabricated,  em- 
ploying electric  welding. throughout,  no  rivets  whatever  being  used. 
This  barge  was  successfully  completed  and  placed  in  commission. 
This  achievement  may  be  considered  an  important  step  in  the  evolu- 
tion of  a  completely  electrically  welded  ship.  Several  new  and  im- 
portant laws  were  established  in  connection  with  the  art  of  welding 
and  the  relation  between  the  qualities  of  welds  and  the  structure  and 
constitution  of  the  steel.  These  researches  are  embodied  in  a  series 
of  papers  to  be  presented  at  the  joint  meeting  of  the  American 
Institute  of  Electrical  Engineers  and  the  American  Institute  of 
Mining  Engineers  to  be  held  in  February. 

In  order  to  continue  the  research  work  on  welding,  which  was 
begun  and  carried  forward  under  the  auspices  of  the  Emergency 
Fleet  Corporation  until  January  1,  plans  have  been  formulated  for 
the  formation  of  a  Welding  Association  through  which  adequate 
financial  support  will  be  provided  for  the  investigation  of  this 
subject. 

SECTION  ON  PRIME  MOVERS. 

The  activities  of  this  Section  have  been  confined  largely  to  general 
work  upon  the  problems  connected  with  power  plants  for  aircraft. 
The  general  subjects  covered  have  been  (1)  the  development  of 
motors  with  lower  weight  per  horsepower  than  those  now  in  use,  (2) 
the  development  of  carburetors  to  maintain  high  engine  efficiency 
and  capacity  at  all  altitudes,  (3)  the  development  of  means  for  in- 
creasing the  power  of  airplane  engines  at  high  altitudes,  (4)  the 
development  of  fuels  to  increase  the  efficiency  and  capacity  of  the 
airplane  motors.  The  most  important  project  undertaken  by  this 
Section  has  been  the  design  of  a  special  airplane  engine  of  great 
promise. 
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DIVISION  OF  CHEMISTRY  AND  CHEMICAL  TECHNOLOGY. 

John  Johnston,  Chairman;  E.  W.  Washhurn,  Vice  Chairman, 
The  chief  effort  of  the  Division  of  Chemistry  and  Chemical  Tech- 
nology during  the  year  1918  has  been  to  secure  effective  cooperation 
in  the  investigation  and  solution  of  the  many  pressing  problems  in- 
volving chemistry  and  chemical  technology  raised  by  the  war.  Much 
of  the  time  of  its  ofKcers  and  committees  has  been  given  to  service 
as  a  clearing  house  of  information  and  advice  in  connection  with  a 
great  variety  of  problems.  In  this  connection  it  has  been  in  close 
touch  with  nearly  all  branches  of  the  Government  as  well  as  with 
foreign  military  and  industrial  missions  and  research  organizations, 
and  with  many  private  interests,  both  in  this  country  and  abroad. 
The  problems  handled  in  this  waj^  have  been  so  numerous  and  varied 
in  character  that  even  an  enumeration  of  them  is  impracticable  in 
this  place.  The  committees  of  the  Division  and  its  special  consultants 
have  been  especially  valuable  in  connection  with  this  work,  and  it  is 
largely  through  them  that  the  Division  has  been  able  to  give  the 
information  and  advice  which  has  been  requested  of  it. 

Owing  to  the  existence  of  numerous  chemical  laboratories,  either 
under  the  immediate  control  of  the  Government  or  connected  with 
the  universities  and  industries  of  the  country,  whose  resources  and 
staffs  were  available  for  research,  the  Division  early  reached  the  con- 
clusion that  it  was  neither  necessary  nor  desirable  for  it  to  undertake 
to  carry  out  investigations  itself.  Where  problems  requiring  re- 
search have  been  presented  to  the  Division  it  has  therefore  been  its 
policy  to  have  these  problems  taken  up  by  some  one  of  the  labora- 
tories already  in  existence,  preferably  a  Government  laboratory, 
wherever  the  necessary  facilities  were  available.  In  order  to  sup- 
plement the  work  of  the  Government  laboratories  and  to  mobilize 
as  effectively  as  possible  all  of  the  research  resources  of  the  country 
for  work  upon  war  problems,  the  Division  has  during  the  last  year 
secured  from  various  governmental  agencies  concerned  with  matters 
involving  chemical  questions,  problems  which  could  not  be  ade- 
quately dealt  with  under  the  conditions  existing  in  the  governmental 
laboratories  during  war  time.  These  problems,  of  which  about  50 
had  been  received  when  the  war  ended,  were  then  formulated  and 
assigned  for  investigation  to  men  in  private  laboratories  or  in  edu- 
cational institutions.  They  cover  a  very  wide  range,  from  investi- 
gations of  the  physical  properties  of  toxic  liquids  and  explosive  sub- 
stances and  of  methods  for  combating  toxic  gases,  to  studies  de- 
signed to  relieve  shortages  of  necessary  materials  or  to  utilize  by- 
products and  wastes. 

At  the  request  of  the  War  Department's  Committee  on  Education 
and  Special  Training  the  Division  prepared  a  series  of  recommenda- 
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tions  for  the  training  of  chemists  in  the  Student  Army  Training 
Corps,  inchiding  detailed  statements  concerning  the  content  of 
courses,  together  with  special  two  and  three-year  war  curricula  in 
chemistry  and  chemical  engineering.  These  recommendations  and 
curricula  received  the  approval  of  the  General  Staff,  and  were  in 
general  use  at  educational  institutions  having  units  of  the  Student 
Army  Training  Corps. 

ACTIVITIES  OF  THE  COMMITTEES  OF  THE  DIVISION. 

Some  of  the  main  activities  of  the  committees  of  the.  Division  may 
be  stated  as  follows: 

1.  Cormnittee  on  the  chemistry  of  soils  and  fertilizers, — This  com- 
'    mittee  prepared  a  census  of  the  potash  needs  of  the  United  States  for 

agricultural  purposes  in  1918,  a  summary  of  which  was  published 
in  the  Quarterly  Journal  of  Economics  for  February,  1918,  under 
the  title  "  The  fertilizer  needs  of  the  United  States."  The  committee 
has  also  urged  upon  the  geological  surveys  of  various  States  the 
importance  of  systematic  surveys  for  the  location  of  potash  deposits, 
especially  in  connection  with  deep  drilling  operations. 

A  number  of  Agricultural  Experiment  Stations  have  cooperated 
with  the  committee  in  experiments  on  the  availability  of  phosphoric 
acid  for  plant  food  and  of  potash  in  ceresites ;  likewise  in  testing  the 
effect  of  the  treatment  of  seeds  before  planting,  with  certain  soluble 
fertilizing  ingredients,  and  in  a  study  of  different  methods  of  soil 
treatment  and  fertilizing  in  connection  with  potato  culture. 

2.  Committee  on  the  chemistry  of  rubber  and'  allied  substances, — 
This  committee  has  investigated  the  subject  of  rubber  content  of 
certain  California  shrubs  and  has  been  continuously  in  cooperation 
with  the  Quartermaster's  Department  in  the  preparation  of  specifica- 
tions and  standard  tests  for  rubber  compounds,  with  special  reference 
to  automobile  tires  and  tubes.  It  has  also  carried  out  investigations 
on  the  recovery  of  cotton  from  scrap  tire  fabric  and  tire  waste,  and 
has  cooperated  in  certain  rubber  work  required  in  connection  with 
the  preparation  of  submarine  detectors. 

3.  Committee  on  the  chemistry  of  fuels  and  combustion, — This 
committee  has  concentrated  its  efforts  in  obtaining  a  better  fuel  for 
airplane  motors  through  cooperation  with  the  United  States  Bureau 
of  Mines  and  the  United  States  Bureau  of  Standards,  the  various 
aviation  fields,  and  the  British  War  Mission,  and  the  fuels  which  have 
shown  most  promise  have  been  submitted  to  actual  flying  tests,  both 
in  the  United  States  and  abroad. 

The  Engineering  Experiment  Station  of  Purdue  University  has 
also  cooperated  with  the  committee  in  an  extensive  series  of  tests  on 
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carburetors  for  the  purpose  of  determining  various  losses  of  efficiency, 
to  ascertain  the  causes  thereof,  and  to  suggest  remedies. 

4.  Committee  on  apparatus  and  supplies. — This  committee  has  been 
active  in  assisting  in  the  location  of  special  types  of  apparatus  and 
measuring  instruments  required  by  different  governmental  agencies, 
and  in  securing  the  manufacture  of  certain  types  of  apparatus  not 
otherAvise  available  on  the  American  market. 

Some  of  the  subjects  to  which  attention  has  been  given  are  appa- 
ratus statistics,  duty  free  importations  for  educational  institutions, 
manufacture  of  certain  types  of  apparatus  and  measuring  instru- 
ments for  student  use,  standardization  of  certain  types  of  apparatus, 
and  preparation  of  satisfactory  descriptions  of  types  of  measuring 
instruments,  together  with  instructions  for  use. 

5.  Committee  on  the  chemistry  of  ceramics, — This  committee  has 
issued  a  report  outlining  projects  for  a  cooperative  geological  and 
ceramic  survey  of  ceramic  raw  materials  with  a  result  that  a  con- 
ference including  representatives  of  various  Government  bureaus,  the 
American  Ceramic  Society,  and  the  Association  of  American  State 
Geologists  has  been  held  and  that  a  systematic  study  of  the  ceramic 
resources  of  a  number  of  States  is  now  in  progress.  The  proceed- 
ings of  this  convention  have  been  published. 

At  the  request  of  the  United  States  Fuel  Administration  the  com- 
mittee has  had  prepared  a  synopsis  of  a  course  in  chemistry  combus- 
tion and  fuel  engineering,  and  at  the  request  of  the  War  Department 
a  special  war  curriculum  in  ceramic  engineering  was  prepared  for 
use  by  the  Students'  Army  Training  Corps. 

6.  Committee  on  synthetic  drugs, — This  committee  has  advised  the 
Federal  Trade  Commission  with  regard  to  licenses  under  the  trading 
with  the  enemy  act  for  the  manufacture  of  synthetic  drugs  by  pat- 
ented processes  belonging  to  the  enemy,  with  a  result  that  the  Com- 
mission not  only  requires  a  recommendation  from  the  committee,  but 
also  requires  that  an  applicant  for  a  license  submit  to  the  committee  a 
specimen  of  the  drug  for  which  the  license  is  desired  to  undertake 
such  production. 

The  committee  has  also  cooperated  with  the  Federal  Trade  Com- 
mission and  with  the  United  States  Public  Health  Service  in  the 
production  of  adequate  quantities  of  licensed*  drugs,  in  interesting 
manufacturers  of  drugs  to  undertake  such  production,  and  in  stand- 
ardizing methods  of  manufacture  and  of  testing  certain  drugs.  The 
following  specific  results  may  be  instanced :  Arsphenamine,  procaine, 
and  barbital  are  now  being  produced  in  quantity  in  this  country,  and 
a  license  has  been  taken  out  for  the  manufacture  of  atophan.  Holo- 
caine,  euphthalmine,  and  a  long  list  of  unprotected  articles  are  either 
entirely  available  or  about  ready  to  be  marketed,  and  preparations 


DIVISION  OK  CHEMISTRY. 


45 


for  lar^j^o-scalo  production  of  luminal,  a  specific  for  epileptics,  are 
well  forward. 

7.  Committee  on  the  chemistry  of  dyestuffs  and  textiles, — This 
committee  has  cooperated  with  the  War  Industries  Board  and  the 
United  States  Bureau  of  Standards  in  the  preparation  of  standard 
specifications  for  the  waterproofing  of  fabrics ;  a  report  is  in  process 
of  preparation.  Cooperation  with  governmental  agencies  has  also 
been  secured  in  a  study  of  problems  connected  with  dyestuffs  and 
dyed  fabrics. 

8.  Committee  on  the  chemistry  of  colloids. — This  committee  has  co- 
operated with  governmental  agencies  in  the  preparation  of  standard 
specifications  for  glues  and  gelatin. 

9.  Committee  on  chemical  engineering, — This  committee  has  aided 
effectively  in  preparing  an  organization  for  bringing  the  services  of 
American  chemical  engineers  more  directly  and  more  fully  to  the  aid 
of  the  Government. 

COMMITTEE  ON  EXPLOSIVES  INVESTIGATIONS. 

This  joint  committee  tvas  created  July  1, 1918,  with  the  approval  of 
the  Secretary  of  War  and  the  Secretary  of  the  Navy — 

(1)  To  survey  the  investigations  on  explosives  now  under  way  and 
to  keep  closely  in  touch  with  their  subsequent  progress. 

(2)  To  gather  and  communicate  to  the  proper  military  and  naval 
authorities  all  information  available  in  regard  to  such  investigations. 

(3)  To  bring  to  the  attention  of  the  proper  military  and  naval 
authorities  proposals  for  supplementary  investigations  relating  to 
explosives,  and  to  arrange  for  the  prosecution  of  such  investiga- 
tions by  the  civil  bureaus  of  the  Government,  by  industrial  com- 
panies, and  by  universities  and  endowed  research  institutions. 

The  committee  was  composed  of  Col.  W.  C.  Spruance,  Ordnance, 
United  States  Army,  nominated  by  the  Chief  of  Ordnance  of  the 
Army;  Lieut.  Commander  T.  S.  Wilkinson,  United  States  Navy, 
.nominated  by  the  Chief  of  Ordnance  of  the  Navy ;  Mr.  L.  L.  Sum- 
mers, representing  the  War  Industries  Board;  with  Dr.  Charles  E. 
Munroe,  designated  by  the  National  Research  Council  as  chairman. 

On  the  recommendation  of  the  committee,  Mr.  G.  A.  Rankin,  of  the 
Bureau  of  Mines,  was  appointed  technical  assistant  by  the  National 
Research  Council,  while  Maj.  J.  H.  Hunter,  Ordnance,  United  States 
Army,  Lieut.  (Junior  Grade)  H.  H.  Armstrong,  United  States  Navy, 
and  Mr.  M.  F.  Chase,  of  the  War  Industries  Board,  were  designated 
liason  attaches  for  their  respective  services. 

It  was  decided  that  to  perform  the  assigned  duties  a  record  should 
be  made  of  the  investigations  on  explosives  which  were  completed  or 
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in  progress;  with  this  object  a  canvass  was  made  of  all  the  divisions 
of  the  Government,  of  the  industrial  companies  of  the  United  States 
engaged  in  the  manufacture  of  explosives,  of  the  universities,  and  of 
the  private  research  institutions.  It  was  decided  at  the  outset  that 
the  committee  should  seek  only  the  titles  of  these  investigations,  with 
sufficient  data  relative  to  the  filing  of  the  reports  on  them  to  identify 
them  when  sought,  and  that  this  information  should  be  carded  in 
such  form  as  to  be  readily  accessible.  It  is  gratifying  to  report  that 
in  every  instance  the  investigators,  though  connected  with  manufac- 
turing establishments,  have  promptly  furnished  full  reports  of  their 
investigations.  By  order  the  records  of  the  War  and  Navy  Depart- 
ments relating  to  explosives  investigations  were  also  made  available. 

The  returns  from  the  canvasses  made  have  been  most  gratifying. 
This  information  has  been  supplemented  by  the  reports  from  the 
scientific-  attaches  in  London,  Paris,  and  Rome  of  the  investigations 
made  and  in  progress  in  Great  Britain,  France,  and  Italy  sent  di- 
rectly to  the  National  Research  Council,  and  by  reports  from  these 
sources  supplied  to  the  War  and  Navy  Departments.  This  informa- 
tion is  being  carded,  there  having  been  over  2,500  cards  thus  far 
prepared. 

As  information  has  been  received  it  has  been  communicated  to  the 
officials  of  the  War  and  Navy  Departments,  sometimes  by  correspond- 
ence, but  usually  through  liaison  attaches,  and  it  has  repeatedly  oc- 
curred that  certain  of  these  reports  have  been  requested  as  bearing 
upon  the  work  in  hand.  Advice  and  counsel  on  matters  relating  to 
explosives  has  frequently  been  sought  by  many  divisions  of  the  Gov- 
ernment. Incidentally  the  committee,  through  the  scientific  attaches 
of  the  National  Research  Council,  has  furnished  information  re- 
quested by  the  allied  Governments. 

The  committee  at  its  meetings  has  thoroughly  considered  the  duties 
set  forth  in  (3)  and  after  a  review  of  the  record  has  assigned  subjects 
for  investigation.  Some  of  these  investigations  have  already  been  re- 
ported upon  and  the  results  have  been  considered  valuable  by  the 
authorities. 

COMMITTEE  ON  NITRATE  INVESTIGATIONS. 

In  May,  1918,  the  Secretary  of  War  requested  the  National  Re- 
search Council  to  designate  two  or  more  research  men,  to  be 
appointed  consulting  chemists  to  the  Ordnance  Department,  and 
who,  together  with  the  officer  in  charge  of  the  research  section  of  the 
Nitrate  Division,  shall  constitute  a  small  executive  committee  whose 
duties  shall  be  (a)  to  survey  the  researches  now  in  progress,  (h)  to 
plan  further  investigations  relating  to  nitrogen-fixation  processes,  (c) 
to  arrange  for  the  active  prosecution  of  such  investigations,  and  (d) 
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to  exercise  close  oversight  over  their  progress;  the  actions  taken  by 
this  committee  and  the  allotment  of  funds  recommended  by  it  to  be 
subject  to  the  approval  of  the  chief  of  the  Nitrate  Division. 

This  committee  was  immediately  constituted  by  the  National  Re- 
search Council,  with  Arthur  A.  Noyes,  chairman  of  the  Nitrate  Com- 
mission of  the  War  Department,  as  chairman,  and  with  John  John- 
ston, chairman  of  the  Division  of  Chemistry  and  Chemical  Technology 
of  the  National  Research  Council,  and  Lieut.  Col.  Alfred  H.  White, 
in  charge  of  the  research  section  of  the  Nitrate  Division  of  the  Ord- 
nance Department,  as  the  other  two  members. 

During  the  past  year  this  committee  has  kept  in  close  touch  with 
all  the  research  and  development  work  in  progress  undsr  the  Nitrate 
Division.  It  has  specifically  been  largely  instrumental  in  arranging 
for  the  following  activities: 

1.  Through  an  understanding  with  the  Chief  of  the  Bureau  of 
Chemistry  of  the  Department  of  Agriculture  and  the  Secretary  of 
that  department,  the  unfinished  laboratory  of  that  bureau  located  at 
the  Arlington  Farm  was  temporarily  placed  at  the  disposal  of  the 
Nitrate  Division,  was  equipped  with  the  necessary  machinery,  and  was 
utilized  for  the  study  of  the  production  on  a  semi-industrial  scale 
of  the  catalyst  used  in  the  synthetic  ammonia  process  at  United  States 
Nitrate  Plant  No.  1  at  Sheffield,  Alabama. 

2.  By  a  similar  arrangement  with  the  Department  of  Agriculture 
the  laboratory  of  the  Bureau  of  Soils  at  the  Arlington  Farm  and  its 
personnel  were  temporarily  transferred  to  the  Nitrate  Division ;  and 
the  plant  already  installed  there  for  the  testing  of  catalysts  for  the 
synthetic  ammonia  process  was  greatly  enlarged  and  improved. 

3.  An  arrangement  was  made  with  the  director  of  the  Geophysical 
Laboratory  of  the  Carnegie  Institution  of  Washington,  and  with  the 
president  of  that  Institution,  by  which  investigations  on  the  cyanide 
process  of  nitrogen  fixation  and  on  catalysts  for  the  ammonia  syn- 
thesis w^ere  undertaken  by  the  staff  of  the  laboratory,  assisted  by  men 
appointed  by  the  Nitrate  Division.  The  services  of  Dr.  E.  C.  Franklin, 
one  of  the  leading  authorities  on  nitrogen  compounds,  were  secured 
for  this  work. 

4.  An  experimental  investigation  on  the  principles  underlying  the 
absorption  of  nitrous  vapors  in  water  was  started  at  the  Massachu- 
setts Institute  of  Technology,  and  the'process  there  worked  out  was 
afterwards  tried  out  on  a  semi-industrial  scale  with  successful  results 
at  the  United  States  nitrate  plant  at  Sheffield,  Alabama. 

5.  There  was  actively  enlisted  in  the  nitrate  research  work  the 
interest  of  Dr.  W.  R.  Whitney,  director  of  the  Research  Laboratory 
of  the  General  Electric  Co.,  who  gave  valuable  advice  in  regard  to  the 
nitrogen  problems  in  general  and  inaugurated  experimental  work  in 
his  own  laboratory  on  catalysts  for  the  ammonia  synthesis. 
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6.  The  chairman  of  the  nitrate  investigations  committee,  in  com- 
pany with  Mr.  C.  P.  Townsend,  was  sent  to  Enghmd  and  France  for 
a  period  of  two  months  to  study  the  recent  developments  of  nitrogen 
processes  and  the  researches  in  progress  there. 

7.  A  detailed  plan  for  the  organization  on  a  permanent  basis  of  a 
bureau  of  research  and  development  to  take  charge  of  nitrate  investi- 
gations was  presented  to  the  Assistant  Secretary  of  War. 

DIVISION  OF  GEOLOGY  AND  GEOGRAPHY. 

Whitman  Cross,  Chairman, 

The  Division  was  organized  early  in  January  under  the  chairman- 
ship of  Dr.  J.  C.  Merriam  and  succeeded  to  the  work  of  the  commit- 
tee on  geology  and  paleontology  and  the  committee  on  geography. 
These  committees  were  not  discharged,  but  have  been  retained  as 
advisory  bodies  on  problems  of  general  character.  Much  of  the  work 
of  these  committees  was  finished  in  1917,  but  certain  projects  were 
further  developed  by  the  Division  and  will  appear  in  the  following 
statement. 

The  Division  has  held  29  meetings  during  the  year.  It  has  often 
called  upon  geologists  and  geographers  of  the  country  for  conferences 
on  special  subjects. 

GENERAL  ACTIVITIES  OF  THE  DIVISION. 

1.  A  report  on  materials  and  facilities  for  rapid  road  and  fortifi- 
cation construction  in  the  coastal  States  from  Maine  to  Texas  was 
prepared  bv  the  Geology  Committee,  under  the  immediate  direction 
of  AV.  B.  Clark,  and  completed  on  his  death  by  Edward  B.  Mathews. 
This  report  has  been  placed  at  the  disposal  of  the  Chief  of  Engineers, 
and  a  copy  has  also  been  deposited  with  the  United  States  Geological 
Survey,  where  it  has  been  consulted  by  many  Government  agencies. 
It  lias  been  of  especial  use  in  connection  with  concrete  construction 
work. 

2.  Infommtion  as  to  the  geology  and  geography  of  the  environ- 
ments of  Army  cantonments  and  camps  in  the  United  States,  At 
the  suggestion  of  the  Geology  Conunittee,  Federal  State  surveys 
undertook  the  preparation  of  bulletins,  and  several  have  been  pub- 
lished during  the  year  1918. 

3.  Information  as  to  the  geography  of  the  ^irestern  front  in  Eu- 
rope, Portions  of  the  work.  Topography  and  Strategy  in  the  War, 
by  Douglas  W.  Johnson,  dealing  with  the  western  front,  have  been 
republished  in  separate  form  and  gratuitously  distributed  among  the 
officers  of  the  United  States  Army  at  the  cantonments  and  camps  as 
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well  as  in  Europe.  This  distribution  was  initiated  by  the  Geology 
Committee  and  made  possible  by  the  generosity  of  one  of  its  members. 
The  American  Library  Association  ordered  several  hundred  copies  of 
this  separate  for  use  in  libraries  at  camps. 

Several  thousand  copies  of  the  Handbopk  of  Northern  France,  by 
Prof.  William  M.  Davis,  chairman  of  the  Geography  Committee,  have 
been  gratuitously  distributed  among  officers  of  the  Army.  This  was 
possible  through  generous  contributions  secured  by  the  author.  The 
publication  was  issued  at  cost  by  the  Harvard  University  Press  and 
distributed  without  profit  to  the  author. 

4.  The  utilization  of  geologists  as  experts  in  the  American  Army, 
A  memorandum  on  the  usefulness  of  geological  advice  in  the  opera- 
tions of  an  army  was  presented  to  the  Secretary  of  War  by  the  Geo- 
logy Committee  in  1917.  During  the  past  year  the  geological  war 
service  in  the  German  Army,  as  described  in  German  literature,  has 
been  brought  to  the  attention  of  the  Army  authorities,  and  a  con- 
siderable development  of  such  service  has  taken  place  in  our  Army. 
The  Division  has  improved  every  opportunity  to  make  clear  the  value 
of  this  special  service. 

5.  Maj.  Johnson,  a  member  of  the  division,  was  able  to  make  im- 
portant observations  concerning  geological  and  geographical  work 
in  several  of  the  allied  armies  and  in  the  German  Army,  and  has 
submitted  important  reports  upon  this  subject,  which  have  been 
transmitted  to  the  War  Department. 

6.  Instruction  in  geology^  geography^  map  reading^  etc,^  in  train- 
ing camps  and  colleges.  An  effort  to  promote  w^ork  of  this  kind  was 
initiated  by  the  geology  committee  in  1917.  With  the  organization 
of  the  Students'  Army  Training  Corps  the  opportunity  for  devel- 
oping the  desired  instruction  was  offered.  At  the  request  of  the  mili- 
tary Committee  on  Education  and  Special  Training  the  Division  of 
Geology  and  Geography  prepared  courses  in  geology,  geography, 
map  reading,  and  meteorology.  The  evident  need  for  textbooks  in 
these  courses  was  supplied  by  a  special  committee  of  the  Division,  of 
which  Prof.  Herbert  E.  Gregory  was  chairman,  and  the  following 
textbooks  were  prepared:  Military  Geology  and  Topography,  In- 
troductory Meteorology,  and  a  syllabus  on  the  geography  of  Europe. 
Prof.  Gregory  acted  as  the  editor  of  this  series  of  textbooks.  Intro- 
ductory Meteorolog}^  was  prepared  mainly  through  the  hearty  co- 
operation of  members  of  the  staff  of  the  United  States  Weather 
Bureau. 

COOPERATION   WITH  GOVERNMENT  BUREAUS  AND  OTHER  ORGANIZATIONS. 

7.  Research  Information  Service.  The  Division  has  supplied  to 
our  allies,  through  the  Research  Information  Service,  a  considerable 
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amount  of  information  on  geological  and  geographical  subjects.  This 
has  been  carried  on  through  both  the  London  and  the  Paris  offices  of 
the  Research  Information  Service.  Information  has  also  been  secured 
from  the  English,  French,  and  Italian  Governments  through  the 
Service. 

8.  Military  Intelligence  Division^  Office  of  the  Chief  of  Staff.  The 
Division  has  cooperated  throughout  the  year  with  the  Military  In- 
telligence Division  to  furnish  information  on  geological  and  geo- 
graphical subjects. 

9.  The  chairman  of  the  Division  has  been  a  member  of  the  Joint 
Information  Board  on  Minerals  and  Derivatives  and  has  taken  part 
in  the  work  of  that  board. 

10.  The  Division  has  cooperated  with  the  United  States  Geological 
Survey,  the  United  States  Bureau  of  Mines,  the  Fuel  Administration, 
and  other  boards  to  secure  special  reports  on  subjects  pertaining  to 
the  mineral  and  fuel  supply  of  the  United  States  and  of  foreign 
countries  available  for  war  purposes. 

11.  The  California  State  Council  of  Defense  has  transmitted  to 
this  Division  a  number  of  reports  prepared  by  its  committee  on  ge- 
ology and  mineral  resources,  concerning  the  supply  of  important 
war  minerals  in  California.  These  reports  have  been  utilized  by  the 
Division  in  supplying  information  to  various  Government  bureaus. 

12.  Clear-quartz  resources  of  the  United  States,  An  investigation 
was  made  by  Dr.  G.  P.  Merrill,  as  a  committee  of  the  Division,  as  to 
the  clear-quartz  resources  of  the  United  States  with  reference  to  the 
use  of  this  material  in  certain  instruments.  An  investigation  of 
quartz  appearances  in  California,  by  Prof.  A.  F.  Rogers,  was  made 
in  connection  with  this  report.  The  expense  of  both  investiga- 
tions was  borne  by  the  Research  Council  from  funds  allotted  to  this 
Division. 

DIVISION  OF  MEDICINE  AND  RELATED  SCIENCES. 

Col.  F.  F.  Russell,  M.  C,  U.  S.  Army,  Acting  Chairman;  Ma j.  R.  G.  Hussey, 
M.  C,  U.  S.  Army,  Vice  Chairman, 

The  present  organization  of  the  Medical  Division  has  been  in  exist- 
ence since  February,  1918,  when  it  was  established  under  the  chair- 
manship of  Dr.  Richard  M.  Pearcc,  who  was  later  assisted  by  Dr. 
Peyton  Rous,  as  vice  chairman.  Previous  to  this  date  the  med- 
ical sciences  were  represented  by  several  different  committees,  in 
accordance  with  the  general  plan  of  the  Council's  organization  at 
that  time.  Those  existing  committees  of  the  original  Council,  repre- 
senting sciences  concerned  with  problems  dealing  with  the  cause,  pre- 
vention, and  treatment  of  disease  states  among  the  military  and  war- 
industry  forces,  as  well  as  those  representing  sciences  concerned  with 
the  mental  and  physical  fitness  of  individuals  for  military  service, 
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were  grouped  to  form  a  nucleus  for  the  Division  of  Medicine  and 
Related  Sciences.  These  committees  retained  their  titles  and  person- 
nel, and  the  researches  then  in  progress  under  their  direction  were 
continued  by  them  without  interference. 

In  the  subsequent  development  of  the  Division  (see  War  Organi- 
zation, p.  69)  there  has  been  a  constant  effort  to  recognize  those 
applied  sciences  upon  which  medical  problems  are  so  fundamentally 
dependent  that  they  are  an  actual  necessity  for  thoroughness  in 
medical  investigation,  and  to  include  these  in  its  organization.  In- 
vestigators in  these  sciences  were  and  have  continued  to  be  enrolled 
to  serve  on  committees  or  subcommittees. 

In  the  main  the  purpose  of  the  Division  from  the  beginning  has 
been  to  mobilize  the  civilian  medical  and  related  scientific  workers 
and  institutions,  with  their  laboratories,  in  the  United  States,  thus 
organizing  a  united  scientific  medical  service  for  aiding  in  the  solu- 
tion of  problems  bearing  upon  and  promoting  the  efficiency  of  na- 
tional defense.  This  has  been  accomplished  by  close  cooperative 
contact  with  the  Surgeon  General  of  the  Army,  through  Col.  Russell, 
with  the  Surgeon  General  of  the  Navy,  through  Dr.  Stitt,  and  with 
the  most  hearty  support  and  cooperation  from  the  many  scientific 
investigators  throughout  the  country. 

The  general  plan  has  been  to  follow  the  advice  of  representatives 
of  the  War,  Navy,  and  Labor  Departments  in  determining  urgent 
problems,  and  then  to  find  the  proper  workers  to  investigate  them. 
The  committee  plan  has  been  adhered  to  as  far  as  it  has  been  pos- 
sible ;  but  there  have  been  many  instances  where  individuals  working 
independently  of  committees  have  given  their  entire  time  and  labora- 
tory facilities  to  the  work  on  war  problems.  The  committees  and 
subcommittees  dealing  with  such  problems,  at  the  time  of  the  sign- 
ing of  the  armistice,  were  constituted  as  shown  on  page  69. 

Lack  of  space  prohibits  any  detailed  statement  of  the  many  prob- 
lems taken  up  by  the  different  committees  or  by  individuals  working 
in  connection  with  the  Division.  However,  a  word  about  some  of 
these  seems  necessary. 

1.  Much  has  been  accomplished  as  a  result  of  investigations  under- 
taken to  study  traumatic  shock ;  although  the  results  have  by  no  means 
entirely  explained  the  phenomenon,  they  have  given  illumination  to 
certain  clinical  aspects  of  the  problems. 

2.  Investigations  concerned  with  the  control  of  lice  and  their  eggs, 
and  preventive  measures  against  infestation,  have  resulted  in  the 
development  of  effective  insecticides  and  methods  of  delousing. 

3.  A  method  has  been  found  for  the  prevention  of  post-operative 
neuromata  in  amputation  stumps. 

4.  Much  attention  has  been  devoted  to  the  cultivation  and  collec- 
tion for  pharmacological  study  of  native  medicinal  plants.   As  a  re- 
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suit,  all  of  the  digitalis  now  required  for  use  in  the  Army  is  grown  ! 
and  tested  by  scientists  at  the  University  of  Minnesota. 

5.  Acetone,  a  necessary  solvent  for  airplane  varnishes,  was  almost 
unobtainable  in  the  early  months  of  the  war.    A  simple  method  has  | 
now  been  worked  out  for  its  production  and  put  into  practical  opera-  ! 
tion  by  the  Government.  ' 

6.  The  w^ork  of  tlie  Committee  on  Industrial  Poisonings  has  brought  I 
to  light  facts  of  great  importance,  w^hich  have  resulted  in  steps  being  \ 
taken  to  protect  the  health  of  munitions  plant  workers.  j 

7.  Investigations  concerning  the  cause  and  prevention  of  the  exist-  I 
ing  epidemic  disease  ("influenza")  have  been  encouraged  and  sup-  I 
ported  to  the  fullest  extent.  It  is  at  this  time  too  early  to  make  any  \ 
statements  regarding  results,  but  it  is  hoped  that  in  the  near  future  | 
some  important  facts  will  be  forthcoming. 

The  following  list  gives  by  title  only  the  complete  roster  of  re- 
searches commenced.    Many  of  these  have  been  completed  and  ^ 
papers  on  the  results  have  either  been  published  in  journals  or  are  j 

official  documents  in  the  files  of  the  Council.  ; 

I 

A.  Under  (Hrection  of  the  Executive  Committee  of  the  Division:  i 

1.  The  development  of  protectors  for  the  ear  against  effects  of  high  explo-  ! 
sives.^  1 

2.  New  methods  for  the  production  of  acetone.*  j 

3.  General  testing  of  new  antiseptics  and  special  study  of  application  of  the 
same  (2  stations).* 

4.  Studies  of  anaerobic  bacteria  of  importance  in  war  wounds  (3  stations).* 

5.  The  cultivation,  collection  and  pharmacological  study  of  native  medicinal  \ 
plants  (3  stations).*  ! 

6.  Determination  of  substitutes  for  ambrine.* 

7.  A  studj'  of  gases  as  disinfectants  of  wounds  and  their  use  to  render  dis-  ' 
ease  carriers  innocuous.*  j 

8.  Sterlization  of  drinking  water  for  large  bodies  of  troops.*  \ 

9.  A  critical  study  of  methods  of  small-pox  vaccination  on  a  large  scale.* 

10.  The  value  of  the  agglutinjition  test  after  vaccination  against  typhoid 
fever.* 

11.  A  study  of  rare  and  unusual  sugars  hi  the  different  strains  of  pneu-  ! 
mococcus,  streptococcus,  and  meningococcus. 

12.  A  study  of  hemostatic  preparation.*  i 

13.  Studies  of  peripheral  nerve  injury  and  repair,  with  special  reference  to  ' 
the  prevention  of  amputation  neuromata.  < 

14.  Studies  of  streptococcus  infection,  with  spwial  reference  to  empyema.  | 
35.  A  study  of  po.ssible  substitutes  for  the  pctri  dish.  i 
IG.  War  (?)  edema  among  infants.  ' 

17.  C'hemotherapeutic  .studies  of  experimental  i)neumococcus  infection. 

18.  Tests  to  devise  a  gauze  mask  effective  in  the  prevention  of  droplet  in- 
fection. 

19.  A  study  of  the  cause  of  the  so-called  Spanish  influenza  and  its  pos.sible 
prevention  by  vaccination.  i 

*  Research  in  progress  under  the  direction  of  the  Committee  on  Medicine  and  Hygiene  \ 
as  constituted  In  the  original  orcanizati*  n  of  the  Council  (Col.  Victor  Vaughan,  chairman).  ! 


DIVISION  OV  MRDTOAL  SCIENCES. 


20.  Tests  of  the  inlluence  of  slow  intrnveiious  injections  of  foreign  serum  in 
the  prevention  of  anaphylactic  shock  with  special  reference  to  the  army  use 
of  antitoxic  sera. 

21.  Chloralose  as  a  general  anesthetic  in  cases  of  shock. 

22.  Skin  grafting  as  conditioned  by  the  blood  group  of  donor  and  recipient. 

23.  The  use  of  "  immunized  "  skin  grafts  in  infected  wounds. 

24.  Gentian  violet  as  an  antiseptic  for  "  preserved  blood "  used  in  trans- 
fusions. 

25.  Methods  to  increase  the  yield  of  serum-antibodies  in  immunized  animals. 

26.  A  simplified  and  improved  apparatus  for  transfusions. 

27.  A  study  of  the  importance  of  antiagglutinins  for  transfusion. 

28.  A  test  to  disclose  oxygen-lack  in  the  air  of  submarines  and  mines. 

B.  Committee  on  industrial  poisoninps : 

1.  An  experimental  study  of  toxic  effects  of  substances  entering  into  the 
manufacture  and  handling  of  explosives.    (1  station,  7  workers.) 

2.  A  study  of  early  signs  of  intoxications  among  munitions  workers.  (8  field 
workers  in  6  munitions  plants.) 

3.  A  study  of  airplane  "  dopes.'* 

4.  The  devolpment  of  protective  varnishes  or  other  skin  coverings. 

C.  Committee  on  toxicity  of  preserved  foods: 

1.  Studies  of  canning  and  other  methods  of  preserving  food.^ 

2.  The  related  problems  of  botulism. 

D.  Committee  on  neurology  and  psychiatry : 

1.  An  analysis  of  13,000  records  of  soldiers  discharged  from  service  on  ac- 
count of  nervous  and  mental  disturbances. 

2.  The  e^rly  histological  lesions  of  meningoencephalitis.  (From  material  of 
the  Army  Medical  Museum.) 

E.  Committee  on  the  study  of  the  physiology  of  shock: 
1.  Twenty-nine  studies  in  10  stations. 

F.  Committee  on  control  of  hemorrhage  (3  stations). 

G.  Committee  on  fatigue  in  industrial  pursuits: 

1.  An  investigation  of  hygienic  conditons  in  industrial  establishments. 

2.  Studies  of  industrial  efficiency. 

3.  Physiological  studies  of  fatigue. 

H.  Committee  on  Biochemistry : 

I.  Studies  of  varieties  of  velvet  bean  and  of  its  utilization  as  a  food- 

2.  Substitutes  for  cane  sugar. 

3.  The  minimum  vitamin  requirement. 

4.  Substitutes  for  acetone  in  extracting  and  drying. 
I.  Anthropology  committee: 

1.  A  study  of  central  European  races  in  New  York  City. 

2.  Race  in  relation  to  physical  conditions  and  fitness  for  employment. 

3.  Anthropometric  study  of  drafted  men. 
J.  Psychology  committee: 

1.  Twenty  studies  by  12  different  observers  (or  groups  of  o!)servers)  of  mili- 
tary problems  to  which  the  methods  of  psychology  are  applicable. 
K.  Medical  zoology: 

1.  Studies  of  Giardia  Microti. 

2.  The  treatment  of  experimental  Giardiasis. 

3.  An  improved  method  of  detecting  ova  of  parasites  in  stools. 

4.  Hookworm  investigations. 

5.  Louse  investigation^  (3  stations — numerous  studies). 


1  Researchos  in  progross  under  the  direction  of  the  Coramitteo  on  Medicine  and  HyKiene 
as  constituted  in  the  original  organization  of  the  Council  (Col.  Victor  Vaughan,  cliairman). 
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In  addition  to  these  more  specific  activities,  the  Division  has  ren- 
dered many  miscelhineous  services,  some  of  which  may  be  briefly 
stated.  Medical  and  premedical  schools  have  been  canvassed,  solicit- 
ing their  cooperation  in  making,  certain  changes  in  their  curriculum 
to  meet  the  necessities  of  war  medicine  and  surgery  and  the  Army 
Laborator}^  Service.  Letters  w  ere  sent  to  all  colleges  and  universities, 
recommending  the  character  of  work  best  suited  for  their  depart- 
ments of  bacteriology  and  biology,  to  fit  students  for  training  in  the 
Army  Laboratory  School  in  the  event  of  such  students  being  in- 
ducted into  the  Army  Laboratory  Service.  Pathologists  and  bac- 
teriologists have  been  procured  for  the  Army  Medical  Corps. 

Conferences  between  civilian  investigators,  representatives  of  the 
Surgeon  General's  Office,  and  the  Council  have  been  arranged  and  the 
traveling  expenses  paid  in  instances  where  there  was  no  provision  by 
the .  Government  to  meet  such  expense.  Bibliographies  on  medical 
themes  have  been  prepared  and  distributed  to  military  hospitals  and 
individuals  carrying  on  war  investigations.  The  cooperation  of  Col. 
Garrison,  of  the  Surgeon  General's  Library,  has  allowed  us  to  fur- 
nish photostatic  reprints  of  articles  from  German  journals  published 
during  the  war,  and  in  this  way  it  has  been  possible  to  disseminate 
very  valuable  information  in  many  subjects  of  importance.  Breed- 
ing stations  for  white  mice  have  been  organized  in  different  parts  of 
the  United  States  so  that  the  hospital  laboratories  would  not  be 
hampered  in  pneumonia  diagnosis  by  a  lack  of  these  animals.  When 
the  present  epidemic  disease  ("  influenza  ")  appeared  the  Division 
made  every  effort  to  assist  when  and  however  it  could. 

Because  of  the  relative  independence  in  the  Division  of  the  Psy- 
chology Committee  and  the  Committee  on  Anthropology,  special 
statements  prepared  by  their  respective  chairmen  are  given  here. 

1.  Committee  on  psychology. — The  Ps}'chology  Committee  of  the 
Council  was  appointed  in  April,  1917,  and  functioned  as  an  inde- 
pendent committee  until  it  was  constituted,  in  March,  1918,  a  part  of 
the  Division  of  Medicine  and  Related  Sciences.  The  committee  has 
worked  chiefly  through  subcommittees  and  military  appointees  in  the 
Army  and  Navy,  and  the  success  of  its  w^ork  has  been  clearly  shown 
by  the  increase  in  demands  for  psychological  service  and  the  rapid 
extension  of  the  several  lines  of  psychological  work  which  have  been 
organized  in  military  departments. 

One  of  the  most  interesting  facts  concerning  the  work  of  this  com- 
mittee during  the  war  is  the  great  preponderance  of  service  over 
research.  In  the  numerous  reports  which  have  been  issued  there  is 
much  of  permanent  scientific  value,  but  by  contrast  the  emphasis 
seems  to  be  placed  continuously  upon  the  immediate  service  of  tech- 
Lological  materials. 
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The  services  of  this  section  of  the  Council  have  touched  and  more 
or  less  modified  almost  every  aspect  of  military  personnel  work.  The 
committee  on  classification  of  personnel  in  the  Army  v^as  indirectly 
a  result  of  the  organization  of  the  psychological  military  service  by 
the  American  Psychological  Association  and  the  National  Research 
Council. 

•  For  the  Division  of  Military  Aeronautics  the  committee  has  also 
prepared  tests  of  mental  alertness  for  enlisted  men,  providing  for  the 
measurement  of  those  characteristics  of  mind  and  behavior  which 
are  important  in  the  aviation  service.  The  contributions  of  psy- 
chologists to  the  study  of  qualifications  for  flying,  the  fitness  of 
flyers,  and  the  psychological  effects  of  high  altitudes  are  conspicu- 
ously important. 

The  committee  has  aided  the  Division  of  Psychology  of  the  Medical 
Department  of  the  Army  to  administer  mental  tests  to  enlisted  men 
and  commissioned  officers  in  accordance  with  plans  perfected  in, 
1917.  This  work  entailed  the  establishment  of  a  special  school  for 
training  in  military  psychology  at  Fort  Oglethorpe,  Ga.,  in  which 
more  than  400  men  were  trained. 

The  rating  of  soldiers  according  to  mental  alertness  or  degree  of 
intelligence  has  facilitated  the  early  and  prompt  elimination  of  men 
who  are  mentally  unfit  for  service  and  the  proper  utilization  of 
various  grades  of  intelligence.  Approximately  1,700,000  individuals 
have  been  examined  to  date. 

The  establishment  by  the  War  Department  of  the  morale  branch 
of  the  General  Staff  was  greatly  facilitated,  if  not  primarily  due 
to  the  interest  and  efforts  of  members  of  the  Psychology  Committee. 

It  has  been  demonstrated  that  psychological  methods  could  be 
devised  and  adapted  to  assist  in  selecting  and  training  observers 
and  scouts,  and  to  this  end  a  series  of  tests  of  mental  alertness 
has  been  prepared  for  the  Division  of  Military  Intelligence. 

A  special  subcommittee  was  organized  to  assist  the  Committee  on 
Education  and  Special  Training  of  the  War  Department  to  adapt  in- 
struction in  psychology  to  the  needs  of  the  Special  Activity  Training 
Camp.   Mental  tests  for  the  rating  of  students  were  also  prepared. 

For  the  United  States  Navy,  the  Psychology  Committee  has  en- 
gaged in  the  selection  of  suitable  lookouts  for  merchantmen,  the  se- 
lection of  men  for  special  assignment  in  gunfire  squads,  and  the 
selection  of  candidates  for  training  as  "listeners."  Although  the 
Navy  has  not  utilized  the  methods  of  mental  testing  employed  by  the 
Army,  assistance  has  been  rendered  by  this  committee  to  the  Navy 
in  connection  with  the  rating,  classifying,  and  assigning  of  men  ac- 
cording to  their  mental  capacity. 
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Other  investigations  have  been  undertaken  dealing  with  problems 
whose  solution  is  particularly  significant  in  connection  with  sub- 
marine warfare  and  aviation  and  a  method  has  been  devised  for  de- 
tecting those  men  whose  emotional  constitution  is  such  as  to  warrant 
careful  neuropsychiatric  examination. 

Important  psychological  problems  in  military  training  have  also 
been  attacked  by  the  committee.  A  study  of  disciplinary  problems  for 
the  assistance  of  the  Medical  Department  and  the  morale  branch  of 
the  General  Staff  has  been  undertaken,  and  much  practical  work  in 
the  interests  of  mei^tal  reeducation  has  been  carried  on. 

2.  Committees  on  anthropology, — Shortly  after  the  organization  of 
the  Division,  it  was  recommended  by  the  members  of  the  original 
Connnittee  on  Anthropology  to  abolish  that  committee  as  it  was  then 
constituted  and  to  have  the  anthropological  work  divided  into  three 
sections  as  they  are  now  represented.  It  was  planned  to  conduct 
investigations  aimed  at  perfecting  methods  of  selecting  men  for  and 
arranging  men  in  military  service.  A  plan  of  procedure  was  formu- 
lated for  making  investigations  to  obtain  information  that  might 
serve  as  a  basis  for  further  developments  in  this  work.  Many  of  the 
larger  projects  in  the  plan  were  not  realized  on  account  of  unexpected 
and  untimely  adverse  circumstances.  However,  those  investigations 
planned  to  be  carried  on  bj^  the  individual  members  of  the  committee 
were  accomplished,  and  as  a  result  important  recommendations  were 
made  to  the  War  Department. 

Dr.  Davenport  was  commissioned  in  the  Sanitary  Corps  of  the 
Army  and  put  in  charge  of  the  Section  of  Anthropology  in  the 
Surgeon  General's  Office,  which  section  was  organized  along  lines 
suggested  by  him.  In  this  capacity  he  made  several  trips  to  different 
camps  for  the  purpose  of  inspecting  methods  for  making  physical 
examinations,  and  as  a  result  of  such  observations  changes  for  im- 
provement were  recommended  and  adopted.  The  Army  standard 
physical  examination  form  (1010  P.  M.  G.  O.)  was  revised  to  include 
data  recording  color,  occupation,  and  nationality  of  registrants.  The 
minimum  stature  of  63  inches  for  acceptance  in  general  military  serv- 
ice was  recommended  to  be  reduced  to  60  inches.  This  change  was 
adopted  in  June,  1918. 

Later  Dr.  Davenport  was  put  in  charge  of  the  statistical  work  in 
the  Sexition  of  Medical  Records  and  at  the  present  time  is  serving 
in  this  office.  Very  careful  examination  is  being  made  of  data  re- 
garding height,  weight,  chest  measurements,  and  incidence  of  vari- 
ous defects  and  diseases  found  by  local  draft  boards  as  well  as  by 
camp  examining  boards.  These  records  are  being  classified  with 
reference  to  the  part  of  the  country  from  which  the  individual 
originates  in  accordance  with  a  division  of  the  total  area  of  the 
United  States  in  157  sections,  based  primarily  upon  the  racial  con- 
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stitiition  of  the  population  of  these.  Each  group  of  statistics  will 
be  treated  separately  and  the  results  published  later.  One  paper  on 
the  relative  disease  incidence  in  white  and  colored  troops,  by  Dr. 
Davenport  and  Col.  Love,  has  been  sent  to  the  National  Academy  of 
Science  for  publication  in  its  Proceedings. 

The  plan  for  securing  anthropological  information  on  a  broad 
scale  was  interfered  with  first  by  the  temporary  abandonment  of 
mobilization  when  the  epidemic  disease  ("  influenza ")  became  so 
prevalent  in  September,  and  following  this  by  the  complete  cessation 
of  mobilization  when  hostilities  ceased.  Despite  these  facts  Dr. 
Hoffman  was  able  to  obtain  some  records  at  Hog  Island.  Plans 
w^ere  presented  for  carrying  on  this  work  during  demobilization,  but 
these  were  not  approved  by  the  General  Staff. 

The  financial  support  for  the  activities  of  the  Division  of  Medicine 
and  Related  Sciences  was  obtained  from  the  Rockefeller  Foundation. 
A  grant  of  $50,000  was  made  to  be  expended  by  the  Division  for  war 
work,  although  only  a  relatively  small  portion  of  this  was  used.  In 
addition  to  this  grant,  there  were  two  donations  made  by  Maj.  W.  W. 
Keen,  M.  C,  of  $382.22  and  $101.74,  royalties  from  a  book  entitled 
"  The  Treatment  of  War  Wounds,"  written  by  Maj.  Keen  at  the 
suggestion  of  the  Council.  Later,  when  the  plans  for  the  Division's 
activities  during  demobilization  were  presented  to  the  Foundation, 
it  made  a  further  grant  of  $15,000  to  support  them. 

In  conclusion,  the  executive  committee  of  the  Medical  Division 
wishes  to  pay  tribute  to  the  many  scientific  workers  throughout  the 
country  who  have  given  their  services  untiringly  and  unstintingly  to 
the  cause  for  which  all  have  worked  during  the  war.  That  their 
efforts  have  met  with  success  is  attested  to  by  many  testimonials  of 
thanks  and  appreciation  from  the  heads  of  the  different  divisions 
of  the  War,  Navy,  and  Labor  Departments  whose  problems  they  have 
endeavored  to  solve.  Also,  it  wishes  to  record  an  expression  of  ap- 
preciation for  the  thoughtfulness  and  generosity  of  Maj.  Keen  in 
making  his  donations  to  the  funds  of  the  Division.  The  depth  of  its 
expression  of  appreciation  to  the  Rockefeller  Foundation  can  best  be 
stated  in  acknowledging  that  without  its  support  any  effort  to  accom- 
plish the  purposes  of  the  Division  would  have  been  most  difficult. 

DIVISION  OF  BIOLOGY. 

Vernon  Kellogg,  Chairman;  A.  F.  Woods,  Vice  Chairman. 

This  Division  has  undertaken  primarily  to  establish  the  necessary 
cooperation  in  handling  problems  which  fall  within  the  scope  of  its 
constituent  committees.  Most  of  the  problems  which  have  been  con- 
sidered are  of  permanent  value  and  are  not  confined  merely  to  the 
period  of  the  war,  and  many  of  the  investigations  will  cover  a  period 
of  several  years.  Besides  initiating  various  investigations  the  Divi- 
sion has  also  provided  for  the  affiliation  of  individual  organizations 
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when  desirable,  such  affiliation  to  cease  as  soon  as  the  problem  in  hand 
has  been  solved. 

Information  and  suggestions  have  been  furnished  to  the  War 
Department  upon  sources  of  material  for  making  charcoal  for  gas 
masks  and  the  possible  use  of  animals  as  indicators  of  the  presence 
of  poison  gases  in.  the  air  and  upon  possible  uses  for  ammonium 
nitrate  if  this  product  can  be  economically  manufactured  in  large 
nitrate  fixation  plants. 

It  has  also  been  ascertained  by  the  Division  that  other  native 
woods  are  better  suited  for  airplane  propellers  than  African  ma- 
hogany, with  a  result  that  orders  for  the  importation  of  this  wood 
were  canceled  and  thousands  of  tons  of  shipping  thus  saved. 

In  addition,  the  following  projects  have  been  undertaken  by  this 
Division: 

FertiUzers, — A  cooperative  group  of  soil  and  fertilizer  specialists 
from  North  and  South  Dakota,  Minnesota,  Wisconsin,  Iowa,  Ne- 
braska, Kansas,  and  Missouri  has  been  organized  for  the  purpose 
of  studying  the  fertilizer  problems  of  that  great  agricultural  re- 
gion and  the  special  cooperation  of  the  Department  of  Agriculture 
has  been  secured  for  a  further  study  of  the  problems  involved. 

Poultry  feeding. — Experiments  have  been  carried  on  to  deter- 
mine the  presence  or  absence  in  poultry  food  of  certain  substances 
influencing  egg  production,  and  a  cooperative  study  among  poultry- 
men  in  the  East  and  West  has  been  secured.  Results  so  far  obtained 
have  confirmed  the  value  of  certain  empirically  established  methods 
of  feeding. 

Protein  metabolism  in  animal  feeding. — Emphasis  in  this  inves- 
tigation has  been  placed  upon  the  quality  of  the  protein  consumed, 
the  influence  of  accessory  substances  and  the  variation  in  the  ash 
of  the  rations.  The  method  of  procedure  has  been  to  feed  beef  or 
dairy  calves  old  enough  to  consume  exclusive  dry  feed  upon  two 
different  planes  of  protein  intake  but  with  equal  net  energy  supply. 
A  conference  has  been  arranged  to  bring  together  the  investigators 
cooperating  in  this  work,  but  final  results  are  not  as  yet  available. 

Rats,  mice^  and  rodent  pests, — In  cooperation  with  the  United 
States  Biological  Survey  a  campaign  has  been  started  in  the  United 
States,  through  the  State  Councils  of  Defense  and  other  organiza- 
tions, for  the  rat-proofing  of  buildings,  for  cleaning  up  harboring 
places,  such  as  trash  piles  and  wooden  sidewalks,  and  for  the  poison- 
ing of  rats.  It  is  estimated  that  there  are  over  100,000,000  rats  in 
the  United  States  and  that  each  rat  will  do  at  least  $2  worth  of 
damage  in  a  year,  This  campaign,  which  is  continuing,  is  mainly 
concerned  in  drawing  attention  to  the  seriousness  of  the  situation. 
Similarly,  in  rooporation  with  the  United  States  Biological  Sur- 
vey, an  investigation  has  been  made  of  the  relation  of  rodent  pests 
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to  their  environment,  especially  with  reference  to  forage  and  grain 
crops. 

Physiological  sail  requirements  of  representative  cultivated 
plamts. — A  special  committee  has  this  subject  in  charge  and  various 
institutions  in  the  country  have  been  visited  for  the  purpose  of 
presenting  the  problem  as  an  opportunity  to  cooperate  on  the  ap- 
plication of  physiology  to  agriculture.  About  half  of  the  standard 
institutions  in  the  United  States  are  cooperating  in  the  project, 
and  a  prospectus  has  been  prepared  so  that  all  investigators  may 
follow  the  same  methods  and  use  the  same  materials. 

Sizing  materials. — Under  the  supervision  of  the  United  States 
Bureau  of  Fisheries  a  study  of  the  availability  of  alginic  acids  for 
sizing  materials  has  been  instituted  in  view  of  the  scarcity  of  ordi- 
nary sizing  materials  and  the  desirability  of  avoiding  any  substi- 
tute which  would  decrease  the  food  supply. 

Salting  f  sh  in  southern  climates, — Also  under  the*auspices  of  the 
United  States  Bureau  of  Fisheries,  an  investigation  has  been  "under- 
taken relative  to  the  possibility  of  overcoming  the  processes  of  de- 
composition which  normally  take  place  in  salting  fish  in  southern 
climates. 

Lac  and  lac  insects^  mesquite  gum. — In  view  of  the  existing  condi- 
tions it  seemed  that  the  possibility  of  developing  a  domestic  source 
of  supply  of  lac,  better  known  by  its  commercial  name  "  shellac," 
should  not  be  neglected.  Results  showed  that  in  regions  where  lac 
is  most  abundant  the  supply  at  present  is  insufficient  for  even  the 
most  remote  commercial  possibilities.  Mesquite  gum  was  found  in 
negligible  quantities. 

War  emergency  hoard  of  plant  pathologists. — The  division  has  co- 
operated in  the  work  of  propaganda  and  investigation  undertaken 
by  this  board,  and  an  appropriation  was  made  to  facilitate  and  en- 
courage the  work  of  the  board.  The  project  brought  together  the 
leading  plant  pathologists  of  the  country  for  the  purpose  of  consid- 
ering the  most  effective  means  of  controlling  diseases  of  various  food 
crops,  and  the  results  accomplished  have  not  only  been  of  great 
value  from  a  scientific  point  of  view  but  from  the  standpoint  of  the 
practical  control  of  diseases  as  well. 

Instruction  in  universities. — Upon  the  request  of  the  War  Depart- 
ment the  Division  undertook  to  formulate  courses  in  biology,  proto- 
zoology, animals  in  relation  to  disease,  plant  pathology,  botanical 
raw  products,  and  wood  inspection  for  the  Students'  Army  Train- 
ing Corps.  While  it  is  believed  that  the  outlines  suggested  were 
helpful  in  many  cases,  the  continuance  of  the  courses  was  for  so  short 
a  period  that  their  value  and  educational  effect  could  not  well  be 
determined.  The  results  of  this  experience,  however,  will  not  be 
Jost. 
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PUBLICATIONS. 

Hitherto  the  results  of  the  work  of  the  National  Research  Council 
have  been  widel}^  scattered,  appearing  in  books,  reports,  articles,  in 
scientific  and  technical  journals,  and  other  publications.  The  exec- 
utive board  has  now  decided  to  issue  a  series  of  Bulletins,  early  num- 
bers of  which  will  contain  the  following  reports  and  papers: 

Report  of  the  Psychology  Committee. 

Report  of  the  Patent  Committee. 

Provisional  Prospectus  of  a  Zinc  Research  Association. 
Provisional  Prospectus  of  a  Ceramics  Research  Association. 
National  importance  of  scientific  and  industrial  research. 
Jewett,  Frank  B. :  Industrial  Research. 
Russell,  Henry  N. :  Some  Problems  in  Sidereal  Astronomy. 
Washburn,  Edward  W. :  Refractory  materials  as  a  field  for  re- 
search. 

•  ACKNOWLEDGMENT. 

The  chairman  of  the  National  Research  Council,  in  concluding 
nearly  three  years  of  service,  wishes  to  express  his  very  cordial  ap- 
preciation of  the  unwavering  interest  in  the  work  of  the  Council  and 
the  steady  devotion  to  its  objects  which  have  characterized  his  many 
colleagues.  Most  of  them  have  worked  with  little  or  no  compensa- 
tion under  the  trying  conditions  of  the  Avar  emergencj^,  and  fre- 
quently at  great  personal  inconvenience.  The  progress  that  has  been 
made  under  such  circumstances  and  the  unflagging  purpose  which 
still  animates  all  who  are  taking  part  in  the  work,  even  after  the  war 
stimulus  has  been  removed,  augur  well  for  the  future.  Special  men- 
tion should  be  made  of  the  important  contribution  of  Messrs.  Milli- 
kan,  Noyes,  and  Merriam,  who  have  served  as  Acting  Chairman 
during  the  absence  of  the  Chairman.  I  wish  that  it  were  feasible 
here  to  name  every  one  of  the  hundreds  w^ho  have  aided  the  Council, 
both  at  home  and  abroad,  and  to  make  adequate  reference  to  his  or 
her  contribution  to  the  work.^  Each  will  find  satisfaction  in  the 
help  given  in  the  prosecution  of  the  war  and  in  preparing  the  way 
for  the  future  promotion  of  research.  AVe  have  only  begun  a  task  of 
unlimited  possibilities,  and  we  may  look  forward  with  the  keenest 
interest  to  its  continuation  and  wide  development  by  our  successors. 

George  E.  Hale,  Chairnian. 

REPORT  OF  THE  TREASURER,  NATIONAL  RESEARCH  COUNCIL,  FOR 
THE  CALENDAR  YEAR  1918. 

The  work  of  the  National  Research  Council  during  1018  was  sup- 
ported by  funds  coming  from  several  sources  and  disbursed  in 
various  ways,  as  indicated  in  the  following  statement : 


*  It  Is  expected  that  detailed  reports  will  be  published  by  the  various  Divisions  of  the 
Council. 
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1.  Grants  from  the  Carnegie  Corporation  of  New  York,  through 
the  Carnegie  Institution  of  Washington,  for  general  expenses  of  of- 
fice, maintenance,  and  special  investigations,  disbursed  by  the  treas- 
urer of  the  National  Research  Council  from  a  special  account; 
$50,000  appropriated  in  June,  1917 ;  $100,000  for  the  fiscal  year  July 
1,  1918,  to  Jime  30,  1919. 

2.  Grant  of  $50,000  from  the  Rockefeller  Foundation  of  New 
York  for  the  support  of  the  Division  of  Medicine  and  Related 
Sciences  for  the  period  from  March  1  to  December  31.  This  fund 
was  given  to  the  National  Academy  of  Sciences  and  has  been  dis- 
bursed by  its  treasurer  from  a  special  account. 

3.  Miscellaneous  funds  given  to  the  National  Academy  of  Sciences 
for  the  support  of  the  National  Research  Council. 

4.  Allotments  from  the  President's  emergency  appropriation,  for 
general  office  expenses  of  the  Council,  and  the  expenses  of  the  Re- 
search Information  Service,  disbursed  through  the  Council  of  Na- 
tional Defense;  $29,500  for  the  period  from  January  1  to  June  30; 
$61,000  for  the  period  from  July  1  to  December  31. 

5.  Special  appropriation  of  $15,000  from  the  Ordnance  Bureau  of 
the  War  Department  for  the  development  of  a  new  type  of  gun  by 
the  National  Research  Council. 

Owing  to  the  various  methods  of  disbursement  of  the  funds  the 
expenditures  for  the  work  of  the  Council  during  the  first  six  months 
of  1918  were  not  completely  classified  except  for  the  Division  of 
Medicine.  A  budget  sj^stem,  however,  classifying  all  expenditures 
and  unifying  all  disbursements  for  the  purpose  of  a  general  state- 
ment was  put  into  operation  on  July  1.  A  summary  statement  for 
the  last  six  months  under  that  system  is  given  below. 

The  divisional  expenses  are  paid  by  the  treasurer  on  the  presenta- 
tion of  accounts  duly  approved  by  the  chairman  of  the  division  con- 
cerned and  countersigned  by  the  secretary  of  the  Council. 

STATEMENT  OF  RECEIPTS  AND  DISBURSEMENTS,  JAN.  i  TO  DEC.  31.  1918. 

A. summary  of  all  receipts  and  disbursements  for  the  entire  year, 
arranged  in  sections  corresponding  to  the  main  sources  of  revenue 
above  named,  is  as  follows : 


RECEIPTS. 


I.  Carnegie  Corporation  fund : 
Jan.  1,  balance  in  bank__- 
Amount  received  in  1918. 


$2,010.  02 
50,  000.  00 


$.12,010.  02 


II.  Rockefeller  Foundation  fund : 

Amount  received  during  year. 
Bank  interest  on  deposits  


23,  850.  82 
114.  25 


23,  971.  07 
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III.  National  Academy  of  Sciences,  miscellaneous  fund: 

Jan.  1,  balance  $2,  389.  35 

Maj.  W.  W.  Keen,  M.  C,  two  donations   483.  96 

Interest  on  investments   51.  53 

  $2,924.84 

IV.  Expenses  met  by  Council  of  National  Defense   70,  936. 10 

V.  Expenses  met  by  Bureau  of  Ordnance,  War  Department   9, 150.  42 

VI.  Refund  on  account  of  advances   4,  895.  53 


164,  497.  88 

^  DISBURSEMENTS. 

I.  Grant  from  Carnegie  Corporation   55,  580.  25 

II.  Grant  from  Rockefeller  Foundation   15,  955.  35 

III.  National  Academy  of  Sciences  

IV.  By  Council  of  National  Defense   70,  936. 10 

V.  By  Ordnance  Bureau  in  development  of  Centrifugal  gun   9, 150.  42 

151,  622. 12 

Balance,  Dec.  31   12,  875.  76 

164,  497.  88 

Note. — The  disbursements  include  advances  from  Research  Council  funds 
made  under  emergency  conditions,  the  amounts  being  returnable  from  Govern- 
ment funds.  The  largest  of  these  advances  were  in  connection  with  the 
establishment  of  the  London,  Paris,  and  Rome  offices  of  the  Research  Informa- 
tion Service. 


RECEIPTS  AND  DISBURSEMENTS  FROM  JULY  i  TO  DEC.  31,  1918. 


KECEIPTS. 

Appropriations : 

Rockefeller  Foundation   $12,  433. 19 

Carnegie  Corporation  of  New  York   30,  000.  00 

Government — 

National  Research  Council   28,028.46 

Centrifugal  gun   6,739.29 

 $77,  200.  94 

Interest : 

On  bank  deposits   114.  25 

On  investments   26.  53 

  140. 78 

Refunds    1,696.42 

June  30,  1918,  balance   14,571.25 


•  93,609.39 

DISBURSEMENTS. 

Divisions : 

General  relations   $1,393.03  ' 

Military    7,547.59 

Engineering   16,  968.  27 

Physics   1,543.42 

Chemistry    4,644.66 

Geology  and  geography   945.  68 

Medicine   14,  370.  89 

Agriculture    3,  346.  35 

  50,759.89 
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Executive  board  ^   $49.68 

Contingent   2,  346.  29 

General  and  office  expenses: 

Salaries  $18,439.22 

Office  expenses   3,  578.  62 

Rent,  fuel,  etc   5,  559.  93 

  27,  577.  77 

Cash  in  banks : 

Rockefeller  fund   8,015.72 

Carnegie  Corporation   1,  935.  20 

National  Academy  of  Sciences   2,  924.  84 

  12,875.76 

93,  609.  39 

WAR  ORGANIZATION. 

AS  OF  OCTOBER  31,  1918. 
OFFICERS. 

George  E.  Hale  Chairman, 

Charles  D.  Walcott  First  Vice  Chairman. 

Gano  Dunn  Second  Vice  Chairman, 

yR.  A.  MiLLiKAN  Third  Vice  Chairman. 

^JoHN  Johnston  Executive  Secretary, 

Whitman  Cross  Treasurer. 

Paul  Brockett  Assistant  Secretary. 

Alfred  D.  Flinn  Assistant  Secretary. 

executive  board. 

John  J.  Carty  Chairman. 

Ex-officio  members. 

Officers  of  the  Council,  chairmen,  and  vice  chairmen  of  divisions;  tlie  chair- 
men of  the  sections  of  the  General  Relations  Division. 

Elected  members. 


Marston  T.  Bogert. 
Walter  S.  Gifford. 
Van  H.  Manning. 


Michael  I.  Pupin. 
William  H.  Welch. 
Robert  S.  Woodward. 


interim  committee. 


A.  A.  Isoyes,  Chairman. 


Whitman  Cross. 
Gano  Dunn. 
George  E.  Hale. 
H.  M.  Howe. 
,  John  Johnston. 

105363°— 19  5 


Vernon  KELLOca. 
J.  C.  Merriam. 

R.  A.  MiLLIKAN. 

R,  M.  Pearce. 
C.  D.  Walcott. 
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I.  DIVISION  OF  GENERAL  RELATIONS. 
A.  A.  NoYEs,  Chairman, 

Advisory  Committee. 

Theodore  N.  Vail,  Chairman, 

Cleveland  H.  Dodge.  H.  S.  Pritchett. 

George  Eastman.  .Edwin  W.  Rice,  Jr. 

E.  H.  Gary.  Elihu  Root. 

A.  W.  Mellon.  Ambrose  Swasey. 
PiERRB  S.  Du  Pont. 

Sections : 

Foreign  Relations,  George  E.  Hale,  Chairman, 
Industrial  Research,  John  Johnston,  Chairman. 

Relations  with  Educational  Institutions  and  State  Committees,  J.  C. 
Merriam,  Chairman, 

Committees : 

Patent  Office  Committee,  L.  H.  Baekeland,  Acting  Chairman, 
Committee  on  Reconstruction  Problems,  Vernon  Kellogg,  Chairman; 

F.  H.  Newell,  Vice  Chairman, 
Special  Committee  on  Education  and  Special  Training,  J.  C.  Merriam, 

Chairmayi. 


II.  MILITARY  DIVISION. 

Charles  D.  Walcott,  Chairman,  Secretary,  Smithsonian  Institution. 
S.  W.  Stratton,  Vice  Chairman,  Director,  United  States  Bureau  of  Standards. 
Carl  L.  Alsberg,  Cliief,  Bureau  of  Cliemistry,  United  States  Department  of 
Agriculture. 

William  S.  Benson,  Admiral,  United  States  Navy,  Cliief  of  Naval  Operations. 

William  S.  Black,  Major  General,  United  States  Army,  Chief  of  Fmgineers. 

Marlborough  Churchill,  Brigadier  General,  United  States  Army,  Division  of 
Military  Intelligence. 

Ralph  Earle,  Rear  Admiral,  United  States  Navy,  Chief,  Bureau  of  Ordnance. 

Walter  S.  Gifford,  Director,  Council  of  National  Defense. 

William  C.  Gorgas,  Major  General,  United  States  Army,  Surgeon  General. 

Robert  S.  Griffin,  Rear  Admiral,  United  States  Navy,  Engineer  in  Chief. 

Henry  S.  Graves,  Chief,  Forest  Service,  United  States  Department  of  Agricul- 
ture. 

P.  D.  Lockridge,  Brigadier  General,  United  States  Army,  Head  of  Division  of 

War  Plans,  General  Staff. 
Van  H.  Manning,  Director,  United  States  Bureau  of  Mines. 
Charles  F.  Marvin,  Chief,  United  States  Weather  Bureau. 

William  L.  Sibert,  Major  General,  United  States  Army,  Director  of  Chemical 
Warfare  Survey. 

George  O.  Smith,  Director,  United  States  Geological  Survey. 

George  O.  Squier,  Major  General,  United  States  Army,  Chief  Signal  Officer. 

David  W.  Taylor,  Rear  Admiral,  United  States  Navy,  Chief  Constructor. 

Roger  Welles,  Rear  Admiral,  United  States  Navy,  Director  of  Naval  In- 
telligence. 

Clarence  C.  Williams,  Brigadier  General,  United  States  Army,  Chief  of 
Ordnance. 
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RESEARCH  INFORMATION  SERVICE. 

Present  Organization. 

Committee  in  Charge: 

The  Chief  of  the  Division  of  Military  Intelligence,  Brig.  Gen.  Marlborough 
Churchill. 

The  Director  of  Naval  Intelligence,  Rear  Admiral  Roger  Welles. 

The  chairman  of  the  National  Research  Council,  or  representative  designated 
by  him,  who  acts  as  general  executive  officer  of  the  Research  Informa- 
tion Service. 

Washington  Branch: 

Officers : 

Executive  secretary,  Graham  Edgar. 
Representative  of  physics  and  engineering,  F.  C.  Blake. 
Representative  of  chemistry  and  chemical  technology,  Graham  Edgab. 
Representative  of  medicine  and  related  sciences,  R.  M.  Pearce. 

Representatives  of  Army  bureaus : 

Division  of  Military  Aeronautics,  Capt.  A.  Ames. 
Military  Intelligence,  Capt.  Carl  Kinsley. 
Bureau  of  Ordnance,  Maj.  C.  J.  Browne. 
Quartermaster  General's  Office,  Maj.  W.  F.  Dodd. 
Office  of  the  Signal  Corps,  Capt.  G.  F.  Gray. 
Chemical  Warfare  Service,  Maj.  S.  P.  Mulliken, 
Tank  Corps,  Capt.  Phil  D.  Poston. 
Engineer  Corps,  Capt.  L.  D.  Rowell. 
Office  of  Surgeon  General,  Col.  F.  F.  Russell. 

Representatives  of  Navy  bureaus : 

Office  of  Naval  Intelligence,  Lieut.  Commander  H.  H.  Whittlesey. 
Bureau  of  Steam  Engineering,  Lieut.  M.  Pendleton. 
Bureau  of  Construction  and  Repair,  Capt.  W.  G.  DuBose. 
Operations — Aviation,  Ensign  A.  F.  Lippmann, 
Bureau  of  Ordnance,  Ensign  C.  L.  McCrea. 

Representatives  of  civilian  bureaus : 
War  Industries  Board,  . 

National  Advisory  Committee  for  Aeronautics,  W.  C.  Sabine. 
Bureau  of  Standards,  F.  J.  Scpilink. 
Bureau  of  Mines,  F.  G.  Cottrell. 
Bureau  of  Chemistry,  H.  D.  Gibbs. 
Explosive  Investigations  Committee,  C.  E.  Munroe. 
Nitrate  Investigations  Committee,  John  Johnston. 
Representatives  of  foreign  missions: 
British  Embassy  and  war  mission. 
French  Embassy  and  war  mission. 
Italian  Embassy  and  war  mission. 
Japanese  Embassy  and  war  mission. 
Canadian  war  mission. 
London  Branch:  The  military  attache;  the  naval  nttachr^  the  scientific  attach^, 
in.  A.  Bumstead;  engineering  associate,  S.  J.  Farnsvvorth  ;  chemical  asso- 
ciate,  . 
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Paris  Branch  :  The  military  attach^ ;  the  naval  attach^ ;  the  scientific 
attache,  W.  F.  Durand  ;  physical  associate,  K.  T.  Compton  ;  chemical  asso- 
ciate,  ;  medical  associate,  R.  G.  Perkins. 

Rome  Branch  :  The  military  attache ;  the  naval  attach^ ;  the  scientific  attach^, 
S.  L.  G.  Knox  ;  physical  associate,  Edgar  Buckingham  ;  chemical  associate, 
H.  S.  Washington.  > 


III.  DIVISION  OF  ENGINEERING. 

Henry  M.  Howe,  Chairman. 
W.  J.  Lester,  Vice  Chairman, 


executive  committee. 


A.  Adams.  L.  S.  Marks. 

Henry  M.  Howe.  K.  E.  Stuart. 

W.  J.  Lester.  Bradley  Stoughton. 

advisory  committee. 


Arthur  A.  Hammerschlag, 
Van  H.  Manning, 
Pope  Yeatman, 
D.  W.  Brunton, 
Ambrose  Swasey, 
George  S.  Webster, 
Philip  N.  Moore, 
John  R.  Freeman, 
C.  A.  Adams, 
A.  A.  Stevenson, 
W.  B.  Price, 
Edward  P.  Hyde, 

W.  H.  Burr. 

Gano  Dunn. 

F.  B.  Jewett. 


F. 


General  Staff,  United  States  Army. 
United  States  Bureau  of  Mines. 
War  Industries  Board. 
Naval  Consulting  Board. 
Engineering  Foundation. 
American  Society  of  Civil  Engineers. 
American  Institute  of  Mining  Engineers. 
American  Society  of  Mechanical  Engineers. 
American  Institute  of  Electrical  Engineers. 
American  Society  for  Testing  Materials. 
American  Institute  of  Metals. 
Illuminating  Engineering  Society. 

L.   B.  Stillweel. 

George  C.  Stone. 

W.  R.  Walker. 

M.  Waring. 


sections. 


1.  Prime  movers,  L.  S.  Marks,  Chairman. 
.  2.  Mechanical  engineering,  W.  J.  Lester,  Chairman. 

Committee :  Fatigue  of  metals,  H.  F.  Moore,  Chairman, 

3.  Metallurgy,  Bradley  Stoughton,  Chairman. 

Committees : 

Helmets  and  body  armor,  Maj.  Bashford  Dean,  Chairman. 
Ferroalloys,  J.  E.  Johnson,  Jr.,  Chairman. 
Steel  ingot,  Lieut.  Col.  William  P.  Barba,  Chairman. 
Pyrometer,  George  K.  Burgess,  Chairman. 

Improvement  of  metals  by  treatment  at  blue  heat,  Zay  Jeffries, 
Chairmai\. 

4.  Electrical  engineering,  C.  A.  Adams.  Chairman. 

Committee  jointly  under  metallurgy  and  electrical  engineering:  Electric 
welding  research,  H.  M.  Hobakt,  Chairman. 
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IV.  DIVISION  OF  PHYSICS.  MATHEMATICS,  ASTRONOMY.  AND  GEOPHYSICS. 

R.  A.  MiLLTKAN,  Chairman. 
^  C.  E.  Mendenhall,  Vice  Chairman. 

EXECUTIVE  COMMITTEE. 

Physics. — J.  S.  Ames,  C.  E.  Mendenhall,  R.  A.  Millikan,  E.  F.  Nichols,  W.  0. 

Sabine,  S.  W.  Stratton. 
Astronomy, — H.  N,  Russell,  Frank  Schlesinger. 
Geophysics. — L.  A.  Bauer,  A.  L.  Day,  C.  F.  Marvin, 
Mathematics, — F.  R.  Moulton,  R.  S.  Woodv^ard. 

committees. 

1.  Physics  committee,  R.  A.  Millikan,  Chairman, 

Subcommittees : 

Airplane  instruments,  C.  E.  Mendenhall.V 

Arc-light  problems,  C.  G.  Abbot. 

Balloon  problems,  H.  N.  Davis. 

Bomb  sights  and  stabilizers,  A.  W.  Duff. 

Camouflage,  M.  Luckiesh. 

Crystal  detectors,  Walter  G.  Cady. 

Illumination,  J.  T.  Tate. 

Location  of  invisible  aircraft,  G.  W.  Stewart. 

Location  of  mining  and  tunneling  operations,  H.  A.  Wood. 

Monoculars  and  binoculars,  E.  P.  Hyde. 

Muzzle  velocity  of  projectiles,  Paul  Klopsteg. 

Naval  range  finders,  A.  A.  Michelson. 

Navigation  of  airplanes,  H.  N.  Russell. 

Optical  signaling,  R.  W.  Wood. 

Parachute  problems,  W.  J.  Lester. 

Photo  receiving,  Joel  Stebbins. 

Pressures  in  sound  waves,  D.  C.  Miller. 

Range  finders  for  antiaircraft  service,  G.  B.  Pegram. 

Sound  ranging,  E.  B.  Rosa. 

Static  charges  on  airships,  G.  S.  Fulcher. 

Submarine  investigations    (several  groups),  Ernest  Merritt,  Max 

Mason,  M.  I.  Pupin,  H.  J.  Ryan.  / 
Submarine  mines,  E.  F.  Nichols. 
Upper-air  problems,  W.  R.  Blair. 
^Use  of  high  pressure  in  manufacturing  guns,  P.  W.  Bridgman. 
Visibility,  F.  A.  Saunders. 
Wireless,  F.  B.  Jewett. 

2.  Mathematics  committee,  E.  H.  Moore,  Chairman. 

8.  Astronomy  committee,  E.  C.  Pickering,  Chairman;  H.  N.  Russell,  Vice 
Chairman. 

4.  Commiteee  on  optical  glass,  A.  L.  Day,  Chairman. 

5.  Committee  on  navigation  and  nautical  instruments,  L.  A.  Bauer,  Chairman. 

V.  DIVISION  OF  CHEMISTRY  AND  CHEMICAL  TECHNOLOGY. 

jitoHN  Johnston,  Chairman. 
VE.  W.  Washburn,  Vice  Chairman, 

H.  D.  Gibbs,  Bureau  of  Aircraft  Production. 
G.  L.  Alsberg,  Bureau  of  Chemistry. 


68 


ANNUAL  REPORT  NATIONAL  RESEARCH  COUNCIL,  1918. 


C.  L.  Parsons,  Bure«nu  of  Mines. 

W.  F.  HiLLEBRAND,  Bureau  of  Standards. 
\  \\.  D.  Bancroft,  E.  P.  Kohler,  A.  B.  Lamb,  Chemical  Warfare  Service,  re- 
search division. 

M.  T.  Bogert,  S.  a.  Tucker,  Chemical  Warfare  Service. 
\  A.  A.  NoYES,  nitrate  division.  Ordnance  Department. 

Graham  Edgar,  research  information  service. 

Willis  R.  Whitney,  research  laboratory,  General  Electric  Co. 

committee  on  nitrate  investigations,  appointed  at  the  request  of  the 

secretary  of  war. 

A.  A.  NoYEs,  Chairman. 
John  Johnston. 

A.  H.  White  (lieutenant  colonel,  nitrate  division.  Ordnance  Department). 

COMMITTEE  ON  EXPLOSIVES  IN\T:STIGATI0NS,  APPOINTED   AT  THE  REQUEST  OF  THE 
SECRETARIES  OF  WAR  AND  NAVY'. 

Charles  E.  Munroe,  Chairman. 

W\  C.  Spruance,  jr.,  lieutenant  colonel.  Ordnance  Department. 
L.  L.  Summers,  War  Industries  Board. 

T.  S.  Wilkinson,  lieutenant  commander.  United  States  Navy. 

SPECIAL  COMMITTEES. 

1.  Chemical  apparatus  and  supplies,  Arthur  H.  Thomas,  Chairman, 

2.  Chemistry  of  ceramics,  Edward  W.  Washburn,  Chairman. 

3.  Chemistry  of  textiles  and  fabrics,  J.  Merritt  Mathews,  Chairman. 

4.  Chemistry  and  technology  of  glass,  Arthur  L.  Day,  Chairman. 

5.  Chemistry  of  fuels,  E.  R.  Weidlein,  Chairman. 

6.  Chemistry  of  colloids,  Jerome  Alexander,  Chairman. 

7.  Chemistry  of  soils  and  fertilizers.  Homer  J.  Wheeler,  Chairman, 

8.  Synthetic  drugs,  Julius  Stieglitz,  Chairman. 

9.  Chemical  engineering,  Charles  F.  McKenna,  Chairman. 

10.  Chemistry  of  rubber  and  allied  substances,  David  Spence,  Chairman. 

special  consultants. 

1.  Analytical  chemistry,  William  P.  Hillebrand. 

2.  Carbohydrate  chemistry,  Claude  S.  Hudson. 

3.  Chemistry  of  cellulose  and  paper,  Arthur  D.  Little. 

4.  Chemistry  of  cements  and  related  buihling  materials,  Prevost  Hubbard. 

5.  Chemistry  of  explosives,  Arthur  M.  Comey. 

6.  Chemistry  of  fats,  fatty  oils,  and  soap,  Martin  H.  Ittner. 

7.  Fo(k1  chemistry,  Carl  L.  Alsberg. 

8.  Chemistry  of  forest  products,  John  E.  Teeple. 

9.  Chemistry  of  leather  and  tanning,  Allen  Rogers. 
Mineralogical  and  geological  chemistry.  Frank  W.  Clarke. 

11.  Chemistry  of  paints,  varnishes,  and  resins,  Henry  A.  Gardner. 

12.  IMiariniK'eutical  chemistry,  Fkedi:kick  B.  Power. 
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VI.  DIVISION  OF  GEOLOGY  AND  GEOGRAPHY. 

John  C  Merriam,  Chairman, 
Whitman  Cross,  Vice  Chairman. 


EXECUTIVE  COMMITTEE. 


Isaiah  Bowman. 
Whitman  Cross. 
F.  W.  De  Wolf. 
H.  E.  Gregory. 
Douglas  W.  Johnson. 


Lawrence  Martin. 
John  C.  Merriam, 
P.  S.  Smith. 
J.  E.  Spurr. 


committees. 


1.  Geology  and  paleontology  committee,  John  M.  Clarke,  Chairman, 

2.  Geography  committee,  W.  M.  Davis,  Chairman, 

3.  Committee  on  study  of  possible  contribution  of  geology  and  geography  to 

military  training,  C.  P.  Berkey,  Chairman. 

4.  Committee  on  emergency  courses  of  instruction  in  Geology  and  geography  in 
'        educational  institutions,  Herbert  E.  Gregory,  Chairman. 

5.  Committee  on  special  lectures  on  geologic  and  geographic  subjects  at  military 

camps. 

6.  Committee  on  quartz  resources,  G.  P.  Merrill,  Chairman, 

VII.  DIVISION  OF  MEDICINE  AND  RELATED  SCIENCES. 

M.  Pearce,  Chairman, 
Peyton  Rous,  Vice  Chairman. 

executive  committee. 


R.  I.  Cole. 
H.  D.  Dakin. 
C.  B.  Davenport. 
W.  H.  Howell. 
Simon  Flexner. 
C.  H.  Mayo. 
W.  J.  Mayo. 


/  R.  M.  Pearce. 

Peyton  Rous. 

F.  F.  Russell. 

3P.  R.  Stitt. 
v'V.  C.  Vaughan. 

W.  H.  Welch. 

R.  M.  Yerkes. 


committees. 

1^  Anatomy  committee,  C.  R.  Stockard,  Chairman. 

Physiology  committee,  W.  B.  Cannon,  Chairman;  W.  H.  Howell,  Vice  chair- 

w.an  and  Acting  chairman. 
Subcommittees : 

Fatigue  in  industrial  pursuits,  Frederick  S.  Lee,  Chairman. 
investigations  on  the  physiology  of  shock,  W.  B.  Cannon,  Chairman. 
Control  of  hemorrhage,  W.  H.  Howell,  Chairman. 
(  "S,  Committee  on  medicine  and  hygiene,  Victor  C.  Vaughan,  Chairman. 
Subcommittees : 

r  Standardization  of  transfusion  methods,  Peyton  Rous,  Chairman. 

Treatment  of  chronic  anemia,  George  H.  Whipple,  Chairman. 
^4/ Committee  on  neurology  and  psychiatry,  Stewart  Payton,  Chairman;  E.  E. 
Southard,  Acting  chairman;  S.  T.  Orton,  Vice  chairman. 
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5.  Psychology  committee,  Robert  M.  Yerkes,  Chairman;  John  W.  Baird,  Vice 
chairman. 
Subcommittees : 

Problems  of  aviation,  Edward  L.  Thorndike,  Chairman. 
Problems  of  reeducation,  Shepherd  I.  Franz,  Chairman, 
Visual  problems,  Raymond  Dodge,  Chairman. 
vyPsychological  and  pedagogical  aspects  of  military  training  and  dis- 
cipline, William  C.  Bagley,  Chairman. 
Emotional  fitness  for  warfare,  R.  S.  Woodworth,  Chairman.  * 
Acoustic  problems  of  military  importance,  C.  E.  Seashore,  Chairman. 
Adaptation  of  psychological  instruction  to  military  educational  needs, 
Raymond  Dodge,  Chairman. 
0.  Anthropology  committees: 

Anthropometry  in  the  Army,  Charles  B.  Davenport,  Chairman. 
Race  in  relation  to  disease : 

(1)  Military  records,  A.  G.  Love,  Chairman. 

(2)  Civilian  records,  F.  L.  Hoffman,  Chairman. 

7.  Committees  on  medical  zoology : 

Entomology,  L.  O.  Howard,  Chairman. 
\^Helminthnology,  H.  B.  Ward,  Chairman, 
/         Protozoology,  C.  A.  Kofoid,  Chairman. 

8.  Committee  on  biochemistry,  F.  P.  Underhill,  Chairman. 

9.  Advisory  committee  on  toxicity  of  preserved  foods,  J.  J.  Abel,  Chairman. 
10.  Committee  on  industrial  poisoning,  H.  G.  Wells,  Chairman. 

VIII.  DIVISION  OF  AGRICULTURE,  BOTANY,  FORESTRY,  ZOOLOGY,  AND 

FISHERIES. 


Vernon  Kellogg,  Chairman. 
A.  F.  Woods,  Vice  Chairman. 


executive  committee. 


Oakes  Ames. 
I.  W.  Bailey. 
E.  M.  East. 
Karl  Kellerman. 
Vernon  Kellogg. 


B.  E.  Livingston. 
Vc.  E.  McClunq. 
H.  F.  Moore. 
A.  F.  Woods. 
Raphael  Zon. 


committees. 


1.  Agriculture,  A.  F.  Woods,  Chairman. 

2.  Botany,  John  M.  Coulter,  Chairman. 

3.  Botanical  raw  products,  E.  M.  EawSt,  Chairman. 

4.  Zoology,  C.  E.  McClung,  Chairman. 

5.  Fisheries,  H.  F.  Moore,  Representative. 

G.  Forestry,  Raphael  Zon,  I.  W.  Bailey,  Representatives. 


special  committees. 


1.  Fibers,  E.  M.  East,  Chairman. 

2.  Protein  metabolism  in  animal  feeding,  H.  P.  Armsby,  Chairman. 

3.  Physiological  salt  requirements  of  certain  cultivated  plants,  Burton  E.  Liv- 

ingston, Chairman. 
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Special  joint  committee  on  fertilizer  investigations— A.  F.  Woods  {Chairman), 
E.  W.  Allen,  P.  J.  Alway,  Samuel  Avery,  Karl  Kellerman,  J.  G.  Lipman, 
Burton  E.  Livingston,  William  W.  Means. 

ORGANIZATION  OF  THE  NATIONAL  RESEARCH  COUNCIL. 

Adopted  February  11,  1919,  by  the  Council  of  the  National  Academy  of  Sciences. 

PREAMBLE. 

The  National  Academy  of  Sciences,  under  the  authority  conferred 
upon  it  by  its  charter,  enacted  by  Congress,  and  approved  by  Presi- 
dent Lincoln  on  March  3,  1863,  and  pursuant  to  the  request  expressed 
in  an  Executive  Order  made  by  President  Wilson  on  May  11,  1918, 
hereto  appended,  adopts  the  following  permanent  organization  for 
the  National  Research  Council,  to  replace  the  temporary  organiza- 
tion under  which  it  has  operated  heretofore. 

ARTICLE  I.  PURPOSE. 

It  shall  be  the  purpose  of  the  National  Research  Council  to  pro- 
mote research  in  the  mathematical,  physical,  and  biological  sciences, 
and  in  the  application  of  these  sciences  to  engineering,  agriculture, 
medicine,  and  other  useful  arts,  with  the  object  of  increasing  knowl- 
edge, of  strengthening  the  national  defense,  and  of  contributing  in 
other  ways  to  the  public  welfare,  as  expressed  in  the  Executive  Order 
of  May  11,  1918. 

ARTICLE  II.  MEMBERSHIP. 

Section  1.  The  membership  of  the  National  Research  Council  shall 
be  chosen  with  the  view  of  rendering  the  Council  an  effective  federa- 
tion of  the  principal  research  agencies  in  the  United  States  concerned 
with  the  fields  of  science  and  technology  named  in  Article  I. 

Section  2.  The  Council  shall  consist  of — 

1.  Representatives  of  national  scientific  and  technical  societies; 

2.  Representatives  of  the  Government,  as  provided  in  the  Execu- 
tive Order; 

3.  Representatives  of  other  research  organizations  and  other  per- 
sons whose  aid  may  advance  the  objects  of  the  Council. 

ARTICLE  III.  DIVISIONS. 

Section  1,  The  Council  shall  be  organized  in  Divisions  of  two 
classes:  {a)  Divisions  dealing  with  the  more  general  relations  and 
activities  of  the  Council;  (&)  Divisions  dealing  with  related  branches 
of  science  and  technology. 
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Section  2.  The  initial  constitution  of  the  Divisions  of  the  Council 
shall  be  as  follows: 

(a)  Divisions  of  General  Kelations: 
I.  Government  Division. 
II.  Division  of  Foreign  Relations. 

III.  Division  of  States  Relations. 

IV.  Division  of  Educational  Relations. 
V.  Division  of  Industrial  Relations. 

VI.  Research  Information  Service. 
(&)  Divisions  of  Science  and  Technology: 
VII.  Division  of  Physical  Sciences. 
VIII.  Division  of  Engineering. 
IX.  Division  of  Chemistry  and  Chemical  Technology. 

X.  Division  of  Geology  and  Geography. 
XI.  Division  of  Medical  Sciences. 
XII.  Division  of  Biology  and  Agriculture. 
XIII.  Division  of  Anthropology  and  Psychology. 
Section  3.  The  number  of  divisions  and  the  grouping  of  subjects 
in  Article  III,  section  2,  may  be  modified  by  the  Executive  Board  of 
the  National  Research  Council. 

Section  4-  The  Divisions  of  General  Relations  shall  be  organized 
by  the  Executive  Board  of  the  National  Research  Council  (Article 
IV,  section  2). 

Section  5,  To  secure  the  effective  federation  of  the  principal  re- 
search agencies  in  the  United  States,  provided  for  in  Article  II,  a 
majority  of  the  members  of  each  of  the  Divisions  of  Science 
and  Technology  shall  consist  of  representatives  of  scientific  and 
technical  societies,  chosen  as  provided  for  in  Article  V,  section  2. 
The  other  members  of  the  Division  shall  be  nominated  by  the  Execu- 
tive Committee  of  the  Division,  approved  by  the  Executive  Board  of 
the  National  Research  Council,  and  appointed  in  accordance  with 
Article  V,  section  4. 

Section  6.  The  Divisions  of  the  Council,  with  the  approval  of  the 
Executive  Board,  may  establish  sections  and  committees,  any  of 
which  may  include  members  chosen  outside  the  membership  of  the 
Council. 

ARTICLE  TV.  ADMINISTRATION. 

Section  J,  The  affairs  of  each  Division  shall  be  administered  by 
a  Chairman,  a  Vice-Chairman,  and  an  Executive  Committee,  of 
which  the  Chairman  and  the  Vice-Chairman  shall  be  ex-officio  mem- 
bers; all  of  whom  shall  be  elected  annually  by  the  Division  and  con- 
firmed by  the  Executive  Board. 

Section  2.  The  affairs  of  the  National  Research  Council  shall  be 
administered  by  an  Executive  Board,  of  which  the  officers  of  the 
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Council,  the  President  and  Home  Secretary  of  the  National  Acad- 
emy of  Sciences,  the  President  of  the  American  Association  for  the 
Advancement  of  Science,  the  Chairmen  and  the  Vice-Chairmen  of 
the  Divisions  of  Science  and  Technology,  and  the  Chairmen  of  the 
Divisions  of  Genera]  Relations  shall  be  ex-officio  members.  The 
Executive  Board  may  elect  additional  members,  not  to  exceed  ten  in 
number,  who,  if  not  already  members  of  the  National  Research  Coun- 
cil, shall  be  appointed  thereto,  in  accordance  with  Article  V,  section  4. 

Section  3,  The  officers  of  the  National  Research  Council  shall  con- 
sist of  a  Chairman,  one  or  more  Vice-Chairmen,  a  Secretary  and  a 
Treasurer,  who  shall  also  serve  as  members  and  officers  of  the  Exec- 
utive Board  of  the  Council. 

Section  Jf.  The  officers  of  the  National  Research  Council,  excepting 
the  Treasurer,  shall  be  elected  annually  by  the  Executive  Board.  The 
Treasurer  of  the  National  Academy  of  Sciences  shall  be  ex-officio 
Treasurer  of  the  National  Research  Council. 

Section  5,  The  duties  of  the  officers  of  the  Council  and  of  the  Divi- 
sions shall  be  fixed  by  the  Executive  Board. 

ARTICLE  V.  NOMINATIONS  AND  APPOINTMENTS. 

Section  1.  Government  bureaus,  civil  and  military,  to  be  repre- 
sented in  the  Government  Division,  and  the  scientific  and  technical 
societies,  to  be  represented  in  the  Divisions  of  Science  and  Tech- 
nology of  the  National  Research  Council,  shall  be  determined  by 
joint  action  of  the  Council  of  the  National  Academy  of  Sciences  and 
the  Executive  Board  of  the  National  Research  Council. 

Section  2,  Representatives  of  scientific  and  technical  societies  shall 
be  nominated  by  the  societies,  at  the  request  of  the  Executive  Board, 
and  appointed  by  the  President  of  the  National  Academy  of  Sciences 
to  membership  in  the  Council  and  assigned  to  one  of  its  divisions. 

Section  3,  The  representatives  of  the  Government  shall  be  nomi- 
nated by  the  President  of  the  National  Academy  of  Sciences  after 
conference  with  the  Secretaries  of  the  Departments  concerned,  and 
the  names  of  those  nominated  shall  be  presented  to  the  President  of 
the  United  States  for  designation  by  him  for  service  with  the  Na- 
tional Research  Council. 

Section  Jf.  Other  members  of  the  Council  shall  be  nominated  by  the 
Executive  Committees  of  the  Divisions,  approved  by  the  Executive 
Board  and  appointed  by  the  President  of  the  National  Academy  of 
Sciences  to  membership  and  assigned  to  one  of  the  divisions. 

Section  5.  Prior  to  the  first  annual  meeting  of  the  Council  follow- 
ing January  1,  1919,  all  Divisions  shall  be  organized  by  appointment 
of  their  members  in  accordance  with  Article  II  and  Article  V,  sec- 
tions 1  to  4. 
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Section  6,  As  far  as  practicable,  one-third  of  the  original  repre- 
sentatives of  each  scientific  and  technical  society  and  approximately 
one-third  of  the  other  original  members  of  each  of  the  Divisions  of 
Science  and  Technology  shall  serve  for  a  term  of  three  years;  one- 
third  for  a  term  of  two  years,  and  one-third  for  a  term  of  one  year, 
their  respective  terms  to  be  determined  by  lot.  Each  year  thereafter, 
as  the  terms  of  members  expire,  their  successors  shall  be  appointed 
for  a  period  of  three  years. 

Section  7.  The  Government  representatives  shall  serve  for  periods 
of  three  years,  unless  they  previously  retire  from  the  Government 
office  which  they  represent,  in  which  case  their  successors  shall  be 
appointed  for  the  unexpired  term. 

Section  8.  As  far  as  practicable,  a  similar  rotation  shall  be  observed 
in  the  appointment  of  the  members  of  the  Divisions  of  General  Rela- 
tions. 

ARTICLE  VI.  MEETINGS. 

Section  1.  The  Council  shall  hold  one  stated  meeting,  called  the 
annual  meeting,  in  April  of  each  year,  in  the  city  of  Washington,  on 
a  date  to  be  fixed  by  the  Executive  Board.  Other  meetings  of  the 
Council  shall  be  held  on  call  of  the  Executive  Board. 

Section  2,  The  Executive  Board  and  each  of  the  Divisions  shall 
hold  an  annual  meeting,  at  which  officers  shall  be  elected,  at  the  time 
and  place  of  the  annual  meeting  of  the  Council,  unless  otherwise  de- 
termined by  the  Executive  Board  and  such  other  meetings  as  may 
be  required  for  the  transaction  of  business. 

Section  3,  Joint  meetings  of  the  Executive  Board  of  the  National 
Research  Council  and  the  Council  of  the  National  Academy  of 
Sciences  shall  be  held  from  time  to  time,  to  consider  special  requests 
from  the  Government,  the  selection  of  organizations  to  be  represented 
in  the  National  Research  Council,  and  other  matters  which,  in  the 
judgment  of  the  President  of  the  National  Academy,  require  the 
attention  of  both  bodies. 

ARTICLE  VII.  PUBLICATIONS  AND  REPORTS. 

Section  1,  An  annual  report  on  the  work  of  the  National  Research 
Council  shall  be  presented  by  the  Chairman  to  the  National  Academy 
of  Sciences,  for  submission  to  Congress  in  connection  with  the  an- 
nual report  of  the  President  of  the  Academy. 

Section  2.  Other  publications  of  the  National  Research  Council 
may  include  papers,  bulletins,  reports,  and  memoirs,  which  may  ap- 
pear in  the  Proceedings  or  Memoirs  of  the  National  Academy  of 
Sciences,  in  the  publications  of  other  societies,  in  scientific  and 
technical  journals,  or  in  a  separate  series  of  the  Research  Council. 
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FOURTH  ANNUAL  REPORT  OF  THE  NATIONAL 
RESEARCH  COUNCIL. 

INTRODUCTION. 

The  broad  general  lines  of  the  permanent  organization  of  the  Na- 
tional Research  Council  were  determined  shortly  after  the  armistice, 
and  a  specific  program  was  adopted  by  the  Council  of  the  National 
Academy  of  Sciences  on  February  11,  1919.  The  work  of  the  year 
has  in  large  measure  been  necessarily  monopolized  by  the  effort  to 
round  out  and  complete  this  program  and  put  it  into  actual  opera- 
tion. The  organization  in  its  present  form  with  the  appropriate  per- 
sonnel is  presented  as  Appendix  A  of  this  report. 

An  appreciable  part  of  the  war  work  conducted  by  the  council  or 
under  its  auspices  did  not  terminate  in  1918,  but  was  continued  for 
longer  or  shorter  intervals,  and  some  of  the  committees  are  still  oper- 
ative, having  been  assimilated  into  the  peace-time  organization. 
This  is  peculiarly  true  of  those  committees  whose  work  is  most 
closely  related  to  industrial  problems,  many  of  which  are  quite  as 
significant  for  times  of  peace  as  for  war.  Certain  metallurgical  re- 
searches in  progress  under  the  division  of  engineering  are  cases  in 
point. 

The  year  has  seen  the  completion  of  the  organization  of  each  of 
the  13  divisions  included  in  the  present  scheme.  It  has  been  a  some- 
what slow  process  to  secure  the  cooperation  of  all  the  scientific  and 
technical  societies  and  other  organizations,  including  many  depart- 
ments of  the  Federal  Government,  which  under  the  plan  were  en- 
titled to  elect  representatives  to  the  several  divisions.  This  has,  how- 
ever, been  finally  accomplished  in  a  satisfactory  manner. 

On  June  30,  1919,  the  National  Research  Council  passed  out  from 
under  its  more  direct  relations  to  the  National  Government  through 
the  Council  of  National  Defense.  This  transition  was  accomplished 
without  friction,  and  although  there  are  still  some  financial  account- 
ings not  yet  completed,  all  are  in  the  way  of  a  speedy  settlement,  and 
we  may  look  forward  to  an  early  conclusion  of  all  our  more  direct 
responsibilities  to  the  Government.  Through  the  Government  divi- 
sion, however,  as  well  as  through  the  division  of  foreign  relations, 
and  by  reason  of  our  desire  to  serve  the  national  interests  wherever 
possible,  we  shall  continue  our  contacts  with  the  Government,  in  the 
hope  that  they  will  lose  nothing  of  their  practical  value  because  of 
the  change  in  their  external  forms. 

3 


4  AITNUAL  REPORT  NATIONAL  RESEARCH  COUNCIL,  1919. 

•  GIFTS  TO  THE  COUNCIL.  j 

With  the  cessation  of  the  relations  described  in  the  previous  para-  : 

graph,  the  council  was  obliged  to  look  to  purely  private  resources  s 

for  its  financial  maintenance.  The  treasurer's  report  herewith  at-  ^ 
tached  presents  in  detail  the  fiscal  arrangements  of  the  council,  but 

it  is  appropriate  to  mention  more  explicitly  our  obligations  to  the  | 

many  individuals  and  agencies  which  have  made  our  work  possible,  i 

By  an  action  of  March  28,  1919,  the  Carnegie  Corporation  of  New  \ 

York  expressed  its  readiness  to  appropriate  in  due  time  $5,000,000,  j 

to  be  placed  at  the  disposal  of  the  National  Academy  of  Sciences  for  ] 
the  purposes  of  the  Academy  and  the  National  Kesearch  Council, 

provided  that  a  suitable  site  should  be  secured  from  other  sources,  ; 

and  that  a  satisfactory  plan  for  a  building  to  serve  the  purposes  of  j 

the  two  beneficiary  organizations  should  be  presented.    A  block  of  ; 

land  in  the  neighborhood  of  the  Lincoln  Memorial  was  agreed  upon  I 

as  a  proper  site,  and  estimates  were  secured  of  the  probable  cost;  i.  e.,  ' 
$150,000.    A  conunittee,  consisting  of  Messrs.  Hale,  Millikan,  and 

Angell,  set  about  to  obtain  the  .necessary  funds  by  securing,  if  pos-  ; 

sible,  15  individuals  of  national  standing  who  would  contribute  j 
$10,000  apiece.    By  reason  of  various  unforeseen  circumstances  the 

price  of  the  land  proved  to  be  $185,010.21,  and  it  was  consequently  ; 

necessary  to  raise  a  considerably  larger  sum  of  money  than  had  been  I 

originally  anticipated.    Persistent  effort,  however,  finally  crowned  i 

this  undertaking  with  success.    The  obligation  of  the  council  to  the  ' 

generous  friends  who  assisted  us  can  not  be  overestimated,  inasmuch  j 

as  they  made  possible  the  permanent  establishment  of  the  council  on  : 

a  firm  financial  basis.    A  public  acknowledgment  will  be  made  at  a  j 

later  date.  ] 

As  the  result  of  the  joint  action  of  the  council  of  the  National  | 
Academy  of  Sciences  and  the  National  Eesearch  Council  Mr.  Bertram 
G.  Goodhue,  of  New  York,  was  asked  to  prepare  sketches  for  a  build- 
ing, and  on  November  28  the  Carnegie  Corporation  of  New  York, 

having  previously  accepted  as  satisfactory  the  evidence  of  purchase  \ 
of  the  site  mentioned,  authorized  a  committee  of  its  own  to  accept  the 

sketches  submitted  by  Mr.  Goodhue  or  to  authorize  any  modifications  < 

judged  to  be  necessary,  and  therewith  recognized  the  conditions  of  ^ 

their  action  of  March  28,  1919,  as  having  been  met,  thus  assuring  the  J 
very  generous  endowment  agreed  to  under  that  action. 

In  addition  to  these  provisions  for  the  permanent  support  of  the  , 

council,  the  Carnegie  Corporation  contributed,  exclusive  of  $00,000  - 

unexpended  from  the  previous  year,  $100,000  for  the  fiscal  year  from  j 

July  1,  1919,  to  June  30,  1920.    The  corporation  has  also  voted  a  sum  t 

of  $170,000  for  the  fiscal  year  July  1,  1920,  to  June  30,  1921.    The  ? 
executive  board  of  the  National  Research  Council  has  formally  ex- 
pressed its  appreciation  for  these  generous  gifts,  but  it  is  a  peculiar 
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pleasure  to  dwell  in  this  connection  upon  the  unquestioned  national 
service  which  the  Carnef^ie  Corporation  is  thus  rendering  in  estab- 
lishing in  perpetuity  a  thoroughly  democratic  organization  which  is 
in  a  position  to  mobilize  our  national  scientific  resources  for  the  most 
unselfish  service.  It  is  quite  impossible  to  measure  the  good  results 
which  are  sure  to  accrue  as  the  years  go  by  from  this  wise  and  gen- 
erous investment.  It  is  a  privilege  which  all  the  members  of  the 
council  appreciate,  to  have  had  some  part  in  laying  the  foundations 
of  this  enduring  edifice. 

A  considerable  number  of  other  gifts  have  come  to  the  council 
during  the  current  year  which  deserve  grateful  recognition. 

First  may  be  mentioned  the  appropriation  on  April  9,  1919,  by  the 
Rockefeller  Foundation,  under  the  accompanying  resolutions,  of 
$500,000  to  provide  for  research  fellowships  in  physics  and  chem- 
istry for  five  years. 

Resolved,  That  the  sum  of  $50,000  (R.  P.  2395)  be,  and  it  is  hereby,  ap- 
propriated, of  which  so  much  as  may  be  necessary  shall  be  paid  to  the  National 
Research  Council  during  the  year  1919  for  the  maintenance  of  a  system  of 
national  research  fellowships  in  physics  and  chemistry  under  the  direction  of 
the  research  board  of  that  council  and  in  general  conformity  with  the  plans 
outlined  in  letter  of  application. 

Resolved,  That  the  Rockefeller  Foundation  pledge  itself  to  appropriate  to 
the  National  Research  Council  for  the  maintenance  of  a  system  of  national 
research  fellowships  in  physics  and  chemistry  such  additional  sums  for  use 
in  succeeding  years  as  shall  make  available  for  expenditure  during  the  period 
from  May  1,  1919,  to  June  30,  1925,  a  total  sum  not  to  exceed  $500,000,  it  being 
understood  that  the  appropriation  for  any  one  year  shall  be  for  not  more  than 
$100,000  plus  any  unexpended  balances  from  appropriations  for  previous  years. 

This  action  brought  to  a  head  plans  which  had  been  under  con- 
sideration between  representatives  of  the  National  Academy  of 
Sciences  and  the  National  Research  Council,  on  the  one  hand,  and  the 
Rockefeller  Foundation,  on  the  other,  designed  to  further  funda- 
mental investigations  in  physics  and  chemistry. 

As  a  part  of  this  plan,  there  was  established  on  March  11,  1919, 
a  research  fellowship  board,  selected  to  administer  such  funds  when 
secured.  The  personnel  of  this  board  is  as  follows :  Henry  A.  Bum- 
stead,  Simon  Flexner  (chairman),  George  E.  Hale,  Elmer  P.  Kohler, 
Robert  A.  Millikan,  Arthur  A.  Noyes,  and  ex  officio,  C.  E.  Menden- 
hall  and  W.  D.  Bancroft. 

Under  date  of  June  16,  1919,  the  Rockefeller  Foundation,  in  re- 
sponse to  a  request  by  the  Division  of  Physical  Sciences,  took  the 
following  action : 

Resolved,  That  the  sum  of  $20,000  be,  and  it  is  hereby,  appropriated  to  the 
National  Research  Council  for  the  Division  of  Physical  Sciences,  of  which 
so  much  as  may  be  necessary  shall  be  U3ed  to  defray  the  necessary  traveUng 
and  other  expenses  involved  in  conferences  of  the  subcomittees  of  that  di- 
vision during  the  year  1919. 
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Inasmuch  as  the  success  of  the  plan  upon  which  the  National  Ee- 
search  Council  is  founded  depends  in  very  IviVge  measure  upon  the 
frequency  with  which  the  members  of  its  several  divisions  and  com- 
mittees can  assemble  for  conference,  this  gift  is  peculiarly  accept- 
able, and  its  results  will  be  watched  with  the  greatest  interest.  It 
may  come  to  pass  that  after  the  work  of  the  divisions  is  firmly 
established  there  will  be  less  need  for  these  frequent  conferences, 
but  at  the  outset,  when  specific  projects  are  being  matured,  they  are 
highly  essential.  As  the  members  of  the  divisions  and  committees  are 
geographically  widely  scattered,  and  few  of  them  could  afford  to 
bear  the  burden  of  their  own  expenses  in  attending  such  conferences, 
the  need  of  funds  for  this  purpose  is  quite  obvious.  The  council 
has  used  its  own  funds  as  far  as  practicable  for  the  same  purposes, 
but  its  resources  have  thus  far  been  quite  inadequate  to  permit  as 
frequent  meetings  of  its  personnel  as  would  be  desirable. 

For  both  of  these  generous  contributions  to  the  work  of  the  council 
the  Rockefeller  Foundation  has  our  very  sincere  appreciation. 

Under  date  of  February  27,  1919,  the  General  Education  Board 
adopted  the  following  resolution : 

Resolved,  That  the  executive  committee  be  authorized  in  its  discretion  to 
appropriate  a  sum  not  exceeding  $25,000  for  the  purpose  of  financing  the  prepa- 
ration of  mental  measurements  of  school  children,  provided  the  undertaking 
is  organized  and  conducted  by  a  competent  and  responsible  agency. 

Under  date  of  March  1,  1919,  Mr.  Abraham  Flexner,  secretary  of 
the  General  Education  Board,  communicated  this  action  to  Dr. 
Yerkes.  with  a  statement  that  in  the  opinion  of  the  officers  of  the  Gen- 
eral Education  Board  the  terms  of  this  resolution  would  be  met  pro- 
vided the  National  Eesearch  Council  officially  made  application  for 
the  appropriation,  the  work  to  be  done  by  Dr.  Yerkes,  Dr.  Terman, 
and  their  associates.  Accordingly,  the  chairman  of  the  council, 
under  date  of  March  11,  wrote  to  the  officials  of  the  General  Educa- 
tion Board  requesting  this  appropriation,  and  on  March  13  Mr. 
Abraham  Flexner  replied,  stating  that  the  appropriation  would 
be  transmitted  to  the  National  Research  Council  under  such  con- 
ditions as  might  be  mutually  convenient. 

On  September  5,  1919,  the  General  Education  Board  adopted 
the  following  resolution : 

Resolved,  Tliat.  upon  the  request  of  the  National  Research  Council  under 
date  of  August  12,  1919,  the  sum  of  $10,000,  or  so  much  thereof  as  may  be 
needed,  be,  and  it  hereby  is.  appropriated  to  the  National  Research  Council,  to 
enable  the  Division  of  Educational  Relations  to  conduct  certain  educational  in- 
vestij^ations  outlined  in  Dr.  An^^^eirs  memorandum  durinj?  the  year  ending 
September  30,  1920. 

The  memorandum  referred  to  outlined  the  desirability  of  a  survey 
of  research  conditions  in  educational  institutions  throughout  the 
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country.  This  survey  will  be  conducted  not  from  the  point  of  view 
of  discovering  possible  subjects  of  criticism,  but  to  ascertain  in  what 
ways  the  council  can  be  of  most  service  in  stimulating  and  promoting 
research  work  and  in  the  training  of  research  personnel  in  these  insti- 
tutions. 

Both  of  these  gifts  of  the  General  Education  Board  were  ac- 
knowledged by  the  executive  board  of  the  council  in  appropriate 
resolutions,  but  it  should  be  added  that  the  council  has  been  greatly 
gratified  not  only  by  the  fact  of  these  generous  contributions  to 
its  work,  but  perhaps  equally  by  the  confidence  these  gifts  and  the 
others  previously  mentioned  evince  in  the  essential  value  and  prac- 
ticability of  its  undertakings.  Confidence  begets  confidence,  and 
the  reputation  of  the  Rockefeller  Foundation  and  the  General  Edu- 
cation Board  for  keen  discrimination  in  their  selection  of  enter- 
prises to  assist  has  been,  and  will  continue  to  be,  a  source  of  great 
strength  to  the  council  in  its  effort  to  secure  public  support. 

As  the  result  of  a  frank  presentation  of  the  current  financial 
problems  of  the  council  by  Dr.  Vernon  Kellogg,  the  directors  of 
the  Commonwealth  Fund  announced  on  December  15,  in  a  letter 
from  Dr.  Max  Farrand,  general  director,  an  appropriation  of 
$2,000  a  month  for  six  months  beginning  January  1,  1920,  or  so 
much  thereof  as  might  be  necessary  for  the  running  expenses  of 
the  National  Research  Council  up  to  July  1,  1920. 

Owing  to  many  unforeseeable  difficulties  connected  with  the  tran- 
sition of  the  council  from  its  wartime  organization  to  its  present 
form,  the  expenses  of  the  council  threatened  seriously  to  outrun  for 
the  fiscal  year  its  available  assets.  There  was  never  any  question 
of  the  encountering  of  an  outright  deficit,  but  there  was  very  great 
danger  that  certain  important  features  of  the  work  of  the  council 
would  have  to  be  discontinued  for  the  last  six  months  of  the  year  in 
order  to  avoid  such  a  deficit.  The  extremely  generous  action  of 
the  directors  of  the  Commonwealth  Fund  has  prevented  this  grave 
catastrophe,  whose  consequences  for  the  future  usefulness  of  the 
council  it  would  be  difficult  to  overestimate.  From  this  time  for- 
ward, it  will  be  entirely  possible  to  have  the  annual  budget  of  the 
council  adequately  provide  all  essential  expenditures,  and  the  ac- 
counting system  now  in  force  will  prevent  any  recurrence  of  the 
conditions  which  necessarily  arose  during  the  war,  when  emergen- 
cies requiring  instant  action  often  involved  disregard  of  all  ordi- 
nary principles  of  expenditure.  So  long  as  the  Government  service 
required,  such  emergency  actions  were  undoubtedly  justified,  and  oc- 
casionally quite  inevitable,  but  they  have  no  place  in  the  procedure 
of  an  organization  like  the  National  Research  Council  in  times  of 
peace. 
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GENERAL  POLICIES. 

It  has  been  necessary  to  consider  many  problems  of  permanent 
general  policy,  to  certain  of  which  brief  reference  may  properly  be 
made. 

At  least  two  conceptions  of  the  financial  functioning  of  the  council 
are  obviously  possible.  It  may,  on  the  one  hand,  be  thought  of  as  an 
organization  which  shall  achieve  its  purpose  to  foster  and  stimulate 
scientific  research  by  the  accumulation  of  a  large  endowment,  the 
income  from  which  might  from  time  to  time  be  allotted  to  meet  the 
expenses  of  specific  researches.  In  this  case  the  council  would  simply 
become  one  more  among  the  several  extant  endowed  agencies  for  the 
furtherance  of  enterprises  of  social  importance,  with  particular  em- 
phasis upon  those  of  a  scientific  and  investigatory  character.  On 
the  other  hand,  the  council  may  be  viewed  as  an  agency  for  the  exer- 
cise of  the  maximum  stimulation  of  research  men  and  research  agen- 
cies designed  to  assist  in  the  securing  of  cooperation  among  men  and 
organizations  capable  of  carrying  on  valuable  investigations,  but 
under  the  necessity  of  seeking  special  funds  from  other  sources  when- 
ever definite  financial  support  may  be  necessarJ^  Its  own  resources 
on  this  assumption  would  be  devoted  solely,  or  at  all  events  chiefly, 
to  the  maintenance  of  its  oAvn  administrative  machinery. 

After  mature  consideration,  the  second  of  these  two  general  poli- 
cies has  been  definitely  adopted.  It  at  once  appears  that  as  a  conse- 
quence of  this  policj^  the  council  is  likely  to  be  a  somewhat  constant 
solicitor  of  financial  support  for  certain  of  the  research  undertakings 
to  which  its  divisions  may  commit  themselves.  In  view  of  the  large 
number  of  individuals  connected  with  the  council  and  the  consider- 
able number  of  different  divisions,  it  has  been  quite  essential  that 
there  should  be  an  early  formulation  of  the  general  principles  in 
accordance  with  which  appeals  for  financial  support  should  be  made. 
The  accompanying  report  of  a  committee  appointed  to  study  this 
question  is  herewith  attached. 

REPORT  OF  THE  COMMITTEE  ON  GENERAL  POLICY  AND  SOLICITATION 

OF  FUNDS. 

In  an  or^ranization  like  the  National  Research  Council,  the  solicitation  of 
funds  is  a  matter  of  the  utmost  practical  importance  and  also  one  involving 
fundamental  questions  of  policy.  To  safejruard,  so  far  as  possible,  the  essen- 
tial intfirests  of  the  council,  your  committee  presents  for  your  consideration 
the  followinj::  analysis  of  the  situation  and  a  formulation  of  principles  of  pro- 
cedure : 

1.  While  It  is  hoped  and  believed  that  the  vested  funds  of  the  council  will 
support  its  permanent  administrative  expenses,  it  is  clear  that  all  definite 
research  enterprises  undertaken  by  the  council  must  be  financed  by  funds 
specifically  secured  for  such  purposes.  This  means  that  so  lonj;  as  the  coun- 
cil is  active,  money  raising  for  one  puri)ose  or  another  will  be  constantly  in 
progress. 
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2.  At  least  two  general  modes  of  procedure  are  obviously  feasible.  There 
may  be  (a)  a  central  money-raising  committee,  possibly  the  present  finance 
committee,  to  which  should  be  confided  responsibility  for  securing  the  funds 
required  by  each  separate  project  (it  would  be  assumed  that  such  projects 
had  already  been  approved  by  the  proper  central  authority,  presumably  the 
executive  board)  ;  or  (b)  separate  committees  or  individuals  may  be  empowered 
to  raise  funds  for  each  project  approved.  Under  either  plan,  there  must  ob- 
viously be  some  provision  for  determining  priority  of  claims  among  possibly 
competing  projects.  Such  competition  might  conceivably  affect  the  purely  sci- 
entific or  professional  aspects  of  the  projects,  as  in  an  overlapping  of  biological 
with  chemical  or  medical  interests ;  or  it  may  relate  to  the  soliciting  of  funds 
from  the  same  sources,  in  which  case  again  it  would  be  quite  essential  to 
determine  priority.  Obviously  the  question  regarding  the  agency  through  which 
funds  are  to  be  solicited  is  secondary  to  this  more  basic  question  of  determin- 
ing priority. 

3.  In  any  plan  which  is  adopted,  due  consideration  must  be  given  to  two 
opposing  factors.  On  the  one  hand,  no  avoidable  step  should  be  taken  tend- 
ing to  discourage  the  initiative  of  the  several  divisions  and  their  scientific 
and  professional  backers.  On  the  other  hand,  scrupulous  care  must  be  exer- 
cised to  prevent  the  appearance  of  competition  and  lack  of  organization  inside 
the  divisions  of  the  council. 

If  sole  responsibility  for  the  soliciting  of  funds  is  accorded  to  the  several 
divisions,  there  would  be  secured  the  maximum  of  responsible  interest  for 
the  furtherance  of  the  policies  adopted  by  the  divisions,  but  on  the  other 
hand,  there  would  be  prompt  and  certain  conflict  of  interests  in  both  the 
directions  indicated  above.  If  responsibility  for  approving  the  several  pro- 
posed projects  and  the  suggested  methods  of  financing  them  be  retained  by 
the  executive  board,  or  an  accredited  agent  of  the  board,  for  example,  a  com- 
mittee or  the  chairman,  the  more  overt  conflicts  are  likely  to  be  avoided, 
but  with  unfavorable  effects  upon  the  spirit  and  energy  of  such  divisions  as 
may  find  their  projects  temporarily  held  in  abeyance.  The  plan  proposed 
attempts  to  avoid  the  disadvantages  of  both  extremes  while  retaining  so  much 
as  is  possible  of  their  advantages. 

PROPOSED  POLICY. 

1.  Every  project  requiring  financial  support  must  be  approved  by  the  division 
proposing  it. 

2.  Every  such  project  shall  be  formulated  in  writing  in  as  much  detail  as 
possible  and  accompanied  by  an  estimate  of  expense  for  each  of  the  readily 
distinguishable  items  of  cost,  e.  g.,  salaries,  apparatus,  clerical  expense,  travel, 
etc. 

3.  Such  statements  shall  be  submitted  by  the  chairman  of  the  division  con- 
cerned to  a  project  committee,  together  with  a  statement  of  the  persons,  com- 
panies, or  corporations  whose  financial  support  is  to  be  solicited,  with  sug- 
gestions of  the  amount  to  be  asked  from  each  and  designation  of  the  agents 
proposed  to  make  the  approach.  The  project  committee  authorized  by  the 
executive  board  shall  be  composed  of  the  chairman,  secretary,  and  treasurer 
of  the  National  Research  Council. 

4.  The  project  committee  will,  at  the  earliest  possible  date,  reply  to  the  chair- 
man of  the  division  concerned,  approving  or  disapproving  the  project  or  re- 
questing that  it  be  held  in  abeyance.  The  division  may  appeal  from  any  such 
decision  to  the  executive  board  at  its  next  monthly  meeting. 

183343°— 20  2 
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5.  The  project  committee  shall  report  to  the  executive  board  at  each  meeting 
of  the  board  all  actions  taken  during  the  preceding  month,  with  a  full  statement 
of  the  reasons  for  the  same. 

Owing  to  the  intimate  relations  of  Engineering  Foundation  to  the 
engineering  division  of  the  National  Research  Council,  and  the  possi- 
ble overlapping  of  certain  of  the  interests  of  Engineering  Founda- 
tion with  those  of  other  divisions  of  the  council,  it  was  thought  wise 
to  formulate  the  general  relations  which  should  govern  the  solicita- 
tion of  funds  by  these  two  organizations.  There  is  attached  herewith 
draft  of  a  statement  adopted  by  the  two  groups  to  control  their 
policies  in  this  matter: 

December  20,  1919. 

NATIONAL  RESEARCH  COUNCIL  AND  ENGINEERING  FOUNDATION 
BOARD  AGREEMENT  OR  UNDERSTANDING  CONCERNING  POLICY 
IN  SOLICITATION  OF  FUNDS. 

National  Research  Council  and  Engineering  Foundation  Board,  each  through 
a  special  committee,  having  studied  the  matter  of  solicitation  for  funds,  and 
through  their  respective  chairmen  and  other  representatives  having  conferred 
as  to  possible  interferences  and  confusion  to  the  disadvantage  of  both  organiza- 
tions which  would  arise  if  a  policy  were  not  established  and  respected  by  them, 
herein  record  their  mutual  understanding  and  agreement  as  follows : 

In  so  far  as  the  field  of  engineering  is  concerned,  National  Research  Council 
will  in  the  main  seek  funds  for  current  support  of  specific  researches. 

Engineering  Foundation  Board  will  seek  funds  for  endowment,  the  income  of 
which  will  be  used  for  the  support  of  research  under  the  terms  of  its  charter. 

Engineering  Foundation  Board  will  not  seek  funds  for  current  expenditures 
in  support  of  specific  researches,  excepting  in  fields  not  being  cultivated  by 
National  Research  Council,  and  in  any  case  not  without  previous  consultation 
and  arrangement  with  the  council. 

National  Research  Council  will  keep  complete  confidential  reference  records 
of  projects  of  research  for  which  financial  support  is  to  be  solicited,  including 
the  names  of  parties  to  whom  appeals  are  made  and  their  responses. 

National  Research  Council  and  Engineering  Foundation  will  keep  each  other 
Informed  of  actions  taken  in  connection  with  the  solicitation  of  funds. 

From  the  foregoing,  it  appears  that  there  should  be  no  conflict,  but  only 
mutual  support  between  National  Research  Council  and  Engineering  Founda- 
tion In  the  solicitation  of  funds. 

National  Research  Council, 
By  James  R.  Angell, 

PIngineering  FouiNDation  Board, 
By  W.  F.  M.  Goss. 

PUBLICATIONS. 

Another  subject  to  wliirli  much  careful  study  hns  been  given  is  the 
publication  policy  of  the  council.  AVithout  attempting  to  characterize 
in  detail  the  grounds  upon  which  the  decision  of  the  council  was 
finally  bailed,  I  submit  lierewMth  draft  of  a  report  of  the  publication 
committee,  which  \vill  indicate  the  publication  enterprises  to  which 
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the  council  has  committed  itself.  It  is  believed  to  combine  at  the 
minimal  possible  expense  the  advantages  of  a  system  providing  for 
tlie  publication  of  important  scientific  papers  and  reports,  not  else- 
where finding  appropriate  media  of  publication,  with  the  merit  of 
securing  a  wide  circulation  of  documents  which  may  already  have 
appeared  elsewhere,  but  which  w^arrant  circulation  among  a  different 
constituency  from  that  reached  through  the  channels  in  which  they 
were  originally  issued.  In  the  entire  matter,  two  controlling  princi- 
ples have  been  in  view:  (1)  The  publication  of  such  materials  as 
are  distinctly  pertinent  to  the  purposes  of  the  council  as  an  agency 
for  promoting  research,  and  (2)  the  circulation  of  materials  designed 
to  familiarize  the  widest  possible  public  with  the  purposes  and 
methods  of  the  council,  and  with  scientific  contributions  themselves 
possessing  wide  general  interest. 

The  chairman  of  the  committee  on  pubUcation  reported  that  as  a  result  of  a 
meeting  of  that  committee  with  a  committee  of  the  editorial  board  of  the  pro- 
ceedings of  the  National  Academy  of  Sciences,  the  following  agreement  was 
reached  : 

I.  The  agreement  as  to  editorial  policy  herewith  entered  into  between  the 
committee  on  publication  of  the  National  Research  Council  and  the  editorial 
board  of  the  proceedings  of  the  National  Academy,  hereafter  set  forth  in  de- 
tail, shall  be  understood  to  be  binding  upon  both  bodies  for  the  calendar  year 
1920,  and  thereafter  until  notice  of  change  has  been  given  as  provided  for  in 
paragraph  2. 

II.  So  long  as  the  National  Research  Council  has  any  relations  with  the 
proceedings  of  the  National  Academy,  written  notice  of  any  intended  change  in 
policy  of  publication  originating  in  either  of  the  contracting  bodies  shall  be  sent 
to  the  chairman  of  the  editorial  board  of  the  proceedings  and  to  the  chairman 
of  the  committee  on  publication  of  the  National  Research  Council  at  least  30 
days  prior  to  a  regular  meeting  of  the  National  Academy  of  Sciences  (April  or 
November). 

III.  For  publication  in  the  proceedings  of  the  National  Academy  of  Sciences, 
which  has  been  designated  as  the  official  organ  of  the  National  Research 
Council,  the  following  varieties  of  material  shall  be  considered  acceptable: 

(a)  Minutes  of  executive  board,  divisions,  special  boards,  and  committees. 
(&)  Scientific  reports  of  individuals,  boards,  or  committees. 

(c)  Research  surveys  which  present  an  historical  resume  and  outlook  on 
problems  in  particular  fields  of  research. 

(d)  Reports  of  scientific  research. 

IV.  Subject  to  approval  and  authorization  by  the  executive  board  of  the 
National  Research  Council,  that  body  shall  contribute  to  the  financial  support  of 
the  proceedings  in  accordance  with  the  following  plan : 

(a)  The  Research  Council  shall  pay  for  the  space  used  as  previously,  but 
during  the  calendar  year  3920  it  is  understood  that  at  least  300  pages  of  space 
shall  be  paid  for. 

(6)  The  National  Research  Council  shall  distribute  the  proceedings  of  the 
National  Academy  of  Sciences  to  such  of  its  members  as  do  not  already  receive 
the  publication.  For  all  copies  thus  distributed  the  Research  Council  shall  pay 
at  the  regular  subscription  rate  of  $5  per  volume. 
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RELATIONS  BETWEEN  TWO  MAIN  GROUPS  OF  DIVISIONS. 

It  has  become  apparent  that  the  six  general  divisions  of  the  council 
sustain  somewhat  diverse  relations  to  the  divisions  of  science  and 
technology;  certainly  that  they  are  not  homogeneous,  as  was  origi- 
nally intended.  As  experience  has  accumulated,  it  has  in  particular 
become  clear  that  the  division  originally  known  as  industrial  rela- 
tions and  the  research  information  division  sustain  peculiar  relations 
to  the  divisions  of  science  and  technology.  It  seems  a  safe  prediction 
that  similar  experiences  will  be  repeated  in  the  near  future.  These 
facts  should  not  occasion  any  serious  concern,  because  the  organiza- 
tion of  the  council  is  reasonably  flexible,  and  it  is  to  be  expected  that 
substantial  changes  may  be  necessary  from  time  to  time.  Only  in 
the  case  of  the  industrial  relations  division  has  it  thus  far  been  neces- 
sary to  take  any  specific  action  designed  to  lessen  the  practical  diffi- 
culties encountered.  In  this  instance,  three  changes  have  been 
brought  about,  two  of  a  purely  verbal  character  and  one  touching 
somewhat  more  intimately  the  theory  of  the  administration  of  the 
division. 

It  was  early  remarked  that  the  term  "  industrial  relations,"  under 
which  the  division  was  originally  organized,  was  susceptible  of  some- 
what serious  misunderstanding  in  that  the  term  too  readily  suggests 
concern  with  the  economic  and  personnel  problems  of  industry.  The 
title  was  accordingly  changed  to  industrial  research,  only  to  have  this 
objected  to  as  seriously  confusing  to  certain  of  the  important  interests 
represented  in  the  engineering  division,  whose  research  work,  it  was 
insisted,  must  necessarily  be  almost  wholly  in  the  industrial  field. 
Reluctantly,  and  with  full  appreciation  of  the  many  objections  to  the 
term,  the  council  has  officially  adopted  the  title  of  research  extension. 
These  titular  changes  in  and  of  themselves  have  not  been  designed 
to  produce  the  slightest  alteration  in  the  work  of  the  division  in  pro- 
moting research  among  the  industries. 

It  was  the  theory  of  the  operation  of  the  division  that  it  should 
carry  on  promotional  work  simply,  and  that  once  an  industry  or  a 
group  of  industries  had  adopted  a  research  program,  the  execution 
of  this  should  be  turned  over  to  one  of  the  divisions  of  science  and 
technology,  or  at  least  that  the  services  of  these  divisions  should  be 
offered  to  the  enterprise  in  question.  Simple  as  this  program  is  in 
theory,  it  appears  to  present  some  difficulties  in  fact  in  so  far  as  the 
engineering  division  in  its  work  with  the  industries  finds  it  practi- 
cally essential  to  carry  on  much,  if  not  all,  of  its  own  promotional 
work,  and  there  has  apparently  been  undesirable  confusion  occa- 
sioned to  certain  industrial  concerns  by  the  seeming  presence  of  two 
of  our  divisions  in  the  industrial  field.   To  minimize  these  difficulties 
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as  far  as  possible,  it  has  been  arranged  that  the  research  extension 
division  shall  act  as  a  service  division  for  the  science  and  technology 
groups,  undertaking  to  promote  their  interests  among  the  industries 
wherever  this  is  desired,  and  abstaining  from  work  in  the  engineering 
field  unless  its  assistance  is  explicitly  requested  by  the  authorities  of 
the  engineering  division.  It  should  be  recognized  that  the  friction 
which  has  been  developed  reflects  only  upon  the  wisdom  of  the  origi- 
nal plan.  The  officers  of  the  research  extension  division  have  carried 
on  their  work  with  great  energy  and  success  in  close  accordance  with 
the  original  formulation  of  their  functions,  and  such  difficulties  as 
have  developed  have  been  the  inevitable  outcome  of  the  failure  to 
anticipate  the  complexities  of  the  actual  situation.  It  is  hoped  that 
the  present  solution  of  these  perplexities  will  bring  prompt  relief. 

COUNCIL  QUARTERS. 

On  July  1,  1919,  the  council  was  obliged  to  abandon  its  old 
quarters  and,  as  a  result  of  previous  negotiations,  took  over  the 
building  at  1201  Sixteenth  Street.  This  location  has  been  from 
many  points  of  view  very  satisfactory,  but  the  building  is  slightly 
too  small  for  the  present  needs  of  the  organization,  and  it  may 
therefore,  perhaps,  prove  to  be  no  serious  permanent  disadvantage 
that,  by  reason  of  the  sale  of  the  building,  we  shall  be  obliged  to 
move  to  other  quarters  on  July  1,  1920. 

REPORTS  OF  DIVISIONS. 

A.  DIVISIONS  OF  GENERAL  RELATIONS. 

I.  Government  Division. 
Charles  D.  Walcott,  ^ Chairman. 

This  division  was  organized  on  December  19,  1919.  The  per- 
sonnel of  the  division  representing  the  several  Federal  departments 
will  be  found  in  Appendix  A.  An  executive  committee  was  ap- 
pointed, representing  the  Department  of  War,  the  Navy,  the  Interior, 
Agriculture,  and  Commerce. 

In  view  of  the  very  recent  organization  of  the  division  no  definite 
plans  for  its  work  have  been  as  yet  adopted,  but  favorable  consid- 
eration has  been  given  to  suggested  activities  in  which  two  or  more 
departments  of  the  Government  might  profitably  cooperate.  Foods 
and  fuels  illustrate  problems  significant  for  a  considerable  number 
of  the  Government  departments.  The  executive  committee  has 
been  requested  to  study  the  question  of  advantageous  problems  for 
common  work  and  to  report  at  an  early  meeting  of  the  division. 
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II.  Division  of  Foreign  Ret^tions. 
George  E.  Hale,  Chairman. 

1  lie  division  of  foreign  relations  has  held  two  meetings  during  the 
year,  one  on  April  15  for  the  purpose  of  making  a  preliminary 
survey  of  the  field,  and  one  on  December  10  to  complete  the  scheme 
of  organization  and  begin  systematic  work.  For  the  organization 
of  the  division,  see  Appendix  A. 

The  functions  of  the  division  of  foreign  relations  are: 

1.  To  serve  as  the  agent  of  the  National  Research  Council  in 
foreign  affairs  not  within  the  scope  of  qualified  special  organiza- 
tions, and  in  dealings  with  the  International  Research  Council  which 
involve  the  joint  interests  of  two  or  more  international  bodies  con- 
cerned with  special  branches  of  science  and  technology. 

2.  To  promote  cooperation  in  matters  of  joint  interest  among  the 
several  American  national  committees  or  other  representatives  of 
international  organizations. 

3.  To  inquire  into  the  advisability  of  initiating  new  international 
organizations,  and  to  cooperate  with  the  special  American  groups 
interested  in  their  formation. 

4.  To  keep  in  close  touch  with  the  Department  of  State,  and  to 
inform  the  department  of  pending  international  scientific  and  tech- 
nical questions  in  which  the  Government  may  be  interested. 

5.  To  prepare  and  publish  annually  a  concise  summary  of  Ameri- 
can activities  in  international  scientific  and  technical  organizations. 

At  the  meeting  of  December  10  reports  were  presented  on  the 
International  Research  Council,  the  International  Astronomical 
Union,  the  International  Geodetic  and  Geophj^sical  Union,  the  Inter- 
national Union  of  Pure  and  Applied  Chemistry,  the  International 
Electrotechnical  Commission,  the  International  Commission  on 
Illumination,  the  International  Standardization  of  Electric  Units, 
the  Exploration  of  the  Pacific,  the  Institute  of  International  Educa- 
tion, and  the  question  of  International  Patents.  Statements  were  also 
made  regarding  the  preliminary  steps  taken  in  Brussels  (see  below) 
to  initiate  international  unions  in  mathematics,  physics,  radio- 
telegraphy,  geology,  geography,  and  biology  (with  which  medicine 
was  classed  in  the  Brussels  scheme).  Most  of  these  reports  have 
already  been  published  or  will  soon  appear  in  the  Proceedings  of  the 
National  Academy  of  Sciences.^ 

*  Report  of  the  Meetings  of  the  International  Rrsoarch  Council  and  the  Affiliated 
Unions  held  at  Brussols.  July  18-28,  1910,  by  W.  W.  Campbell,  chairman  of  the  Ameri- 
can dolopates  (to  appear  in  the  Proc.  Nat.  Acad.  Sci.).  The  International  Research 
Council  and  the  International  Astronomical  Union,  W.  W.  Campbell,  Publications  of  the 
Astronomical  Society  of  the  Pacific,  October,  1019.  Report  of  the  Organization  of  the 
International  Astronomical  Union,  W.  W.  Campbell,  chairman  of  the  American  section 
(to  appear  in  Proc.  Nat.  Acad.  Scl.).  Geophysics  at  tho  Brussels  Mpetings,  July  18-28, 
1919,  L.  A.  Bauer,  Scienco,  Oct.  31,  1919.  The  Now  International  Union  of  Pure  and 
Applied  Chemistry,  Edward  W.  Washburn,  Science,  Oct.  3,  1919. 
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The  most  important  international  event  of  the  year,  from  the 
scientific  point  of  view,  was  the  definitive  organization  of  the  Inter- 
national Research  Council  and  its  affiliated  unions  at  Brussels,  July 
18-28,  1919.  The  United  States  was  represented  at  these  meetings  by 
21  delegates,  under  the  chairmanship  of  Dr.  W.  W.  Campbell,  director 
of  the  Lick  Observatory,  who  served  during  the  meetings  as  a  mem- 
ber of  the  executive  committee  of  the  International  Research  Council. 
The  interesting  and  important  details  of  the  proceedings,  which  can 
not  be  given  here  because  of  limitations  of  space,  should  be  sought 
in  the  printed  reports. 

The  International  Research  Council  brings  into  effect  the  plan  pro- 
posed by  the  Council  of  the  National  Academy  of  Sciences  at  the 
interallied  conference  held  in  London  in  October,  1918,  under  the 
auspices  of  the  Royal  Society,  and  indorsed  by  the  National  Academy 
at  its  autumn  meeting  of  the  same  year.  The  purpose  in  view  was  to 
establish  a  federation  of  research  agencies  in  each  of  the  participating 
countries,  and  to  form  the  International  Research  Council  of  repre- 
sentatives of  these  federations.  In  harmony  with  this  plan,  the 
Council  of  the  National  Academy,  at  a  meeting  held  December  19, 
1919,  authorized  the  National  Research  Council,  acting  through  its 
division  of  foreign  relations,  to  represent  the  United  States  in  the 
International  Research  Council.  By  action  of  the  Academy  council 
and  the  executive  board  of  the  National  Research  Council,  the  foreign 
secretary  of  the  National  Academy  is  ex  officio  chairman  of  the  di- 
vision of  foreign  relations. 

III.  Division  of  States  Relations. 
John  C.  Merriam,  Chairman. 

Upon  the  reorganization  of  the  National  Research  Council  in  the 
spring  of  1919,  the  relations  of  the  council  with  State  research  com- 
mittees, which  had  formerly  been  in  charge  of  the  section  on  rela- 
tions with  educational  institutions  and  States  committees,  were  given 
to  the  division  of  States  relations.  The  organization  of  this  division 
was  completed  on  December  22,  1919,  and  the  personnel  is  to  be  found 
in  Appendix  A.  The  objects  of  this  division  arc  the  promotion  of 
scientific  activity  within  the  States  as  units,  with  special  reference 
to  educational,  commercial,  industrial,  governmental  agencies;  the 
application  of  scientific  knowledge  to  public  welfare ;  the  coordina- 
tion of  effort  among  all  the  scientific  agencies  of  the  State;  and  a 
study  of  the  problem  of  the  relations  between  the  scientific  agencies 
of  the  State  and  those  of  the  Federal  Government.  The  first  busi- 
ness of  the  division  will  accordingly  be  thorough  study  of  the  various 
situations  presented  by  several  typical  States  and  their  relations 
to  the  Federal  Government  to  determine  how  these  purposes  may  best 
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be  realized.  There  are  already  in  view  a  number  of  State  situations 
in  which  the  need  for  effective  and  concerted  action  in  the  develop- 
ment and  application  of  scientific  knowledge  is  fully  realized,  and 
it  is  believed  that  the  example  of  certain  of  the  more  progressive 
States  in  which  successful  State  organizations  have  been  effected 
will  lead  during  the  coming  year  to  the  improvement  of  conditions 
in  other  States. 

It  is  planned  to  make  use  as  widely  as  possible  of  the  State  re- 
search conmiittees  which  were  organized  during  the  period  of  the 
war  under  the  auspices  of  the  State  councils  of  defense.  So  far  as 
feasible,  it  is  intended  to  utilize  these  committees  through  a  regional 
grouping  represented  in  some  manner  later  to  be  determined  in  the 
States  relations  division.  These  regional  divisions  will  also  be  em- 
ployed for  general  administrative  purposes.    They  are  as  follows: 

1.  Pacific  coast  region :  Washington,  Oregon,  California,  Idaho,  Nevada,  Utah, 
Arizona. 

2.  West  central  region :  North  Dakota,  South  Dakota,  Nebraska,  Kansas, 
Montana,  Colorado,  Wyoming. 

o.  East  central  region :  Minnesota,  Iowa,  Wisconsin,  Michigan,  Illinois,  Ohio, 
Indiana,  Kentucky. 

4.  South  central  region :  New  Mexico,  Texas,  Oklahoma,  Missouri,  Arkansas, 
Louisiana. 

5.  South  Atlantic  region :  Virginia,  West  Virginia,  North  Carolina,  South 
Carolina,  Georgia,  Florida,  Alabama,  Tennessee,  Mississippi. 

6.  North  Atlantic  region:  IMaine,  Vermont,  New  Hampshire,  Massachusetts, 
Rhode  Island,  Connecticut,  New  York,  Pennsylvania,  New  Jersey,  Maryland, 
Delaware,  District  of  Columbia. 

IV.  Division  of  Educational  Relations. 

Vernon  Kellogg,  Chairman, 

With  the  reorganization  of  the  National  Research  Council  on  a 
peace  basis  in  the  spring  of  1919  the  work  of  the  former  section 
on  relations  with  educational  institutions  and  State  committees  was 
divided,  and  the  relations  of  the  council  with  educational  institu- 
tions were  delegated  to  the  newh'-formed  division  of  educational 
relations.  The  membership  of  this  division,  authorized  by  action 
of  the  interim  committee  at  its  meeting  April  8,  1919,  has  now  been 
completed  with  the  exception  of  the  appointment  of  six  regional 
representatives.   See  Appendix  A. 

This  division  regards  its  function  as  the  stimulation  of  research 
and  the  training  for  research  in  educational  institutions,  especially 
colleges  and  univei'sities.  Before  entering  upon  any  extensive  pro- 
gram for  active  effort  in  this  direction,  however,  it  seems  necessary 
to  attempt  a  thorouirh  study  of  the  conditions  in  American  institu- 
tions of  higlier  learning  that  at  present  directly  relate  to  the  progress 
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of  research.  This  study  has  been  made  possible  by  a  grant  of  $10,000 
from  the  General  Education  Board. 

The  preliminary  portion  of  this  study  consists  of  a  survey  by  the 
questionnaire  method,  which  is  now  practically  completed.  Answers 
have  been  received  from  over  300  colleges  and  universities.  The 
purpose  of  this  questionnaire  survey  was  to  secure  certain  general 
information  upon  facilities  for  research  and  also  a  representative 
expression  of  opinion  upon  these  conditions  in  our  present  system 
of  higher  education,  which  should  be  given  particular  consideration 
in  this  connection. 

This  preliminary  study  is  now  being  followed  up  by  personal 
visits  to  the  colleges  and  universities  by  men  who  are  familiar  with 
the  purposes  of  the  council.  These  visitors  introduce  the  council 
to  the  administrators  and  scientific  men  of  the  institutions  visited, 
explain  the  desire  of  the  council  for  cordial  cooperation  in  the  study 
of  the  problems  of  the  promotion  of  research,  and  make  a  personal 
report  to  the  council  upon  the  general  situation  of  research  of  various 
sections  of  the  country,  as  found  in  these  institutions.  Three  repre- 
sentatives of  the  council  have  already  made  trips  in  the  interests  of 
this  survey :  Prof.  C.  E.  McClung,  chairman  of  the  division  of  biology 
and  agriculture,  visited  the  major  institutions  of  Kansas  and  Mis- 
souri during  October;  Prof.  W.  F.  Durand,  of  Stanford  University, 
the  major  institutions  of  Oregon,  Washington,  Idaho,  Utah,  and 
Nevada  during  November;  and  Prof.  F.  B.  Dains,  University  of 
Kansas,  institutions  in  Wyoming,  Montana,  and  North  and  South 
Dakota  at  about  the  same  time.  It  is  expected  that  the  field  work 
for  this  general  survey  by  personal  visitation  will  be  completed 
during  the  spring  of  1920,  and  that  a  general  report  embodying  the 
information  gained  will  be  compiled  during  the  coming  summer 
under  the  direction  of  the  chairman  of  the  division. 

In  addition  to  the  general  survey  of  research  conditions  previously 
outlined,  a  series  of  special  surveys  is  proposed  covering  exhaustively 
the  conditions  affecting  research  in  the  several  fields  of  science. 

The  organization  meeting  of  the  division  was  held  in  Washington 
on  June  25,  1919.  The  second  meeting  of  the  division  was  held  in 
Washington  on  November  5,  at  which  the  results  of  a  preliminary 
inspection  of  the  research  questionnaires  returned  to  that  time  were 
presented  and  discussed  and  at  which  the  chairman  was  authorized 
to  proceed  with  the  research  survey  as  it  had  been  planned.  A  third 
meeting  of  the  division  was  held  in  New  York  City  on  December  23, 
at  which  the  full  report  upon  the  questionnaire  and  the  development 
of  plans  for  continuing  the  survey  during  the  early  part  of  1920 
were  considered. 

183343°~20  3 
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V.  Division  of  Research  Extension. 
John  Johnston^  Chairman. 

The  division  was  organized  June  12,  1919,  under  the  title  "divi- 
sion of  industrial  relations."  The  grounds  leading  to  the  change  of 
name  have  been  discussed  at  an  earlier  point  in  this  report  by  the 
chairman  of  the  council.  In  the  report  of  tlie  committee  appointed 
to  recommend  the  details  of  tlie  organization  of  the  division  (pre- 
sented to  the  interim  committee  April  8,  1919)  it  is  stated  that  the 
work  of  the  division  "  should  be  largely  so  directed  as  to  stimulate 
industrial  administrators  to  broaden  their  research  activities  and  to 
persuade  the  smaller  industries  to  combine  for  the  creation  and  main- 
tenance of  efficient  research  laboratories  for  the  common  good."  The 
personnel  of  the  division  as  finally  organized  will  be  found  in 
Appendix  A. 

The  division  has  been  chiefly  occupied  with  a  survey  of  the  possi- 
bilities for  cooperative  research  in  several  of  the  industries  and  with 
preliminary  work  in  the  fields  of  alloys  and  cotton,  looking  towa'rd 
the  establishment  of  research  associations. 

While  it  is  not  the  intention  of  the  division  to  emphasize  the  asso- 
ciation plan  as  its  sole  method  for  the  stimulation  of  research  in 
the  industries,  it  has  seemed  that  the  two  instances  mentioned  offered 
unusual  opportunities  for  cooperative  work,  as  is  also  the  case  with 
the  baking  industry,  where  an  institute  has  been  established  through 
cooperative  effort  in  which  we  have  joined. 

Alloys. — Owing  to  the  number  of  interests  represented  in  alloys 
and  the  work  already  under  way  in  Government  bureaus,  under  cer- 
tain committees  of  the  council,  and  in  industrial  laboratories,  it  has 
been  necessary  to  proceed  cautiously  and  slowly.  The  division 
seems  to  have  been  successful  in  obtaining  cooperation  in  most  quar- 
ters and  has  formulated  a  tentative  plan  which  is  now  in  the  hands 
of  a  number  of  individuals  for  criticism.  The  project  of  an  alloys 
rosoaich  association  was  presented  in  addresses  before  the  National 
Exposition  of  Chemical  Industries,  the  American  Institute  of  Me- 
chanical Engineers,  the  American  Chemical  Society,  the  American 
Foundi'vmen's  Association,  and  the  Institute  of  Metals  Division  of 
the  American  Institute  of  Mining  and  Metallurgical  Engineers. 
This  last-named  meeting  was  particularly  important  from  the  stand- 
point of  the  council,  as  the  reception  which  the  project  received  and 
the  indorsement  given  the  general  plan  was  most  encouraging. 

In  order  to  have  the  guidance  of  men  long  associated  with  alloys, 
an  advisory  committee  on  alloys  I'osearch  has  been  formed,  subject 
to  the  approval  of  the  interim  committee,  and  these  gentlemen  have 
already  given  much  consideration  and  advice. 
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While  the  industries  have  not  been  formally  invited  to  become 
members  of  the  association,  those  that  have  been  approached  in  an 
informal  way  have  expressed  interest  and  willingness  to  support 
the  work.  An  energetic  campaign  for  members  will  be  launched  fol- 
lowing a  meeting  of  the  division  with  the  advisory  committee  in 
February,  when  a  final  outline  will  be  formulated. 

Baking, — In  September  the  vice  chairman  of  the  division,  Mr. 
Harrison  E.  Howe,  was  invited  to  cooperate  with  the  American  As- 
sociation of  the  Baking  Industry,  and  in  Chicago  had  an  opportunity 
to  assist  the  officers  of  that  association  in  organizing  the  American 
Institute  of  Baking.  The  idea  for  this  institute  came  from  Dr.  Win 
Campbell  as  a  result  of  his  activity  in  war  work,  but  if  has  been 
necessary  to  bring  research  before  the  bakers  in  a  forceful  way,  and 
it  is  very  gratifying  that  their  support  has  been  secured  for  funda- 
mental research  in  their  industry.  We  believe  it  will  be  one  of  the 
best  examples  of  what  cooperation  can  accomplish,  for  obviously 
few  of  the  28,000  bakers  in  the  country  could  really  afford  to  support 
research  for  their  exclusive  benefit,  but  they  can  engage  cooperatively 
upon  an  ambitious  program  without  the  element  of  competition  be- 
ing interjected.  The  institute  plans  to  conduct  a  research  laboratory, 
a  service  laboratory,  and  to  assist  in  the  education  of  those  engaged 
in  or  about  to  engage  in  the  baking  industry.  The  National  Research 
Council  has  appointed  an  advisory  committee  for  the  institute,  and 
this  committee  will  work  in  cooperation  with  the  director  of  the 
institute.  Dr.  H.  E.  Barnard. 

Cotton, — Last  year  the  chairman  and  other  members  of  the  council 
appeared  before  the  annual  meeting  of  the  National  Association  of 
Cotton  Manufacturers  and  addressed  them  relative  to  industrial  re- 
search. The  association  has  had  a  committee  considering  what  could 
be  done  in  the  industry,  and  as  a  result  of  the  stimulation  derived 
from  the  addresses  given,  research  was  given  a  place  in  the  World 
Cotton  Conference  held  in  New  Orleans  in  October  last.  The  vice- 
chairman  of  this  division  was  made  secretary  of  the  committee  on 
research,  reports  and  statistics,  and  by  reason  of  that  office  had  op- 
portunity to  come  into  close  contact  with  a  considerable  number  of 
both  foreign  and  national  representatives  of  various  branches  of  the 
cotton  trade.  A  number  of  meetings  were  held  in  New  York,  Wash- 
ington, and  New  Orleans,  at  which  many  topics  were  discussed,  and 
those  having  widely  differing  opinions  brought  together.  As  a  re- 
sult of  this  effort,  the  committee  has  now  been  formed,  and  is  about 
to  take  up  its  work. 

Few  realize  the  importance  of  cotton  and  the  somewhat  disturbing 
situation  which  now  exists  especially  with  reference  to  supplying  the 
world's  need  of  long  fiber.   By  comparison  with  other  industries  in 
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which  organized  research  has  been  employed,  the  textile  industry 
appears  in  an  unfavorable  light,  and  it  is  believed  that  a  wonderful 
opportunity  presents  itself  to  assist  the  public  at  large  through  the 
application  of  research.  This  will  also  result  in  great  benefit  to  those 
employed,  since  in  general  those  industries  where  science  is  consist- 
ently applied,  attract  a  higher  class  of  employees,  and  arouse  a 
great  er  interest  among  employers  in  the  conduct  of  their  business. 

Tanning. — The  Tanners'  Council  of  the  United  States  formed  a 
laboratory  a  few  years  ago  to  work  upon  certain  problems  relative 
to  the  manufacture  of  leather.  Visits  were  made  to  the  laboratory, 
where  the  work  in  progress  was  discussed  with  its  director,  with  the 
purpose  of  learning  to  what  extent  real  research  is  being  carried  on 
and  whether  there  seems  to  be  an  opportunity  for  the  National  Re- 
search Council  to  aid  this  large  industry  through  the  already  estab- 
lished laboratory.  The  possibilities  are  now  under  the  consideration 
of  the  division,  upon  which  a  specialist  in  leather  is  serving,  and 
it  is  planned  to  present  to  the  Tanners'  Council  a  program  for 
research  to  be  conducted  in  its  own  laboratory,  or  elsewhere,  as 
may  seem  best.  The  Tanners'  Council  has  also  announced  its  inten- 
tion of  establishing  a  leather  school,  and  the  division  has  offered  its 
assistance  in  studying  the  problems  involved. 

Glass, — Great  Britain  has  formed  a  research  association  in  the  glass 
industry  and  in  cooperation  with  the  committee  on  ceramics  of  the 
division  of  chemistry  and  chemical  technology  the  division  has  ar- 
ranged to  discuss  the  possibilities  here  before  the  glass  division  of 
the  American  Ceramic  Society  when  it  meets  in  February.  Pre- 
liminary work  is  now  under  way  with  reference  to  that  meeting, 
and  it  is  believed  that  an  opportunity  will  be  found  to  interest  tJie 
industry  at  large  in  undertaking  some  of  the  researches. 

Cooperation  with  the  division  of  hiology  and  agriculture. — The 
division  of  research  extension  has  been  interested  in  two  special 
committees  of  the  division  of  biology  and  agriculture,  namely,  food 
and  nutrition,  and  forestry.  We  have  been  able  to  bring  the  plans 
of  these  committees  to  the  attention  of  several  industries,  and  are 
now  in  active  cooperation  with  the  division  with  respect  to  assist- 
ing in  the  organization  and  financial  work  which  must  precede  the 
carrying  out  of  the  program  which  has  been  outlined. 

Miscellaneoics. — Initial  steps  have  been  taken  to  learn  the  pos- 
sibilities for  fundamental  research  in  the  production  of  enameled 
metal  ware,  new  uses  for  glass  containers,  cooperative  research 
among  the  ice-cream  manufacturers,  and  manufacturers  of  refrac- 
tories.   Contact  has  been  established  with  the  Asphalt  Association. 

Wireless  telephone  exhibit, — Dr.  Hale  conceived  the  excellent  plan 
of  having  on  exhibition  the  latest  achievements  of  industrial  re- 
search which  could  not  have  been  accomplished  without  the  pure 
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or  scientific  research  generally  undertaken  without  reference  to 
immediate  commercial  application.  The  first  exhibit  chosen  was 
that  of  the  wireless  telephone,  and  arrangements  were  made  with 
the  Western  Electric  Co.  to  install  a  popular  exhibit  in  the  display 
room  of  the  council.  Final  arrangements  were  made  in  July,  and 
since  that  time  the  engineers  of  the  Western  Electric  Co.  have  been 
working  out  automatic  devices  which  would  illustrate  the  principal 
academic  experiments  involved  in  the  present  wireless  telephone. 
Motion  pictures,  including  moving-line  drawings,  are  in  prepara- 
tion, a  considerable  number  of  portraits  of  original  investigators, 
and  a  series  of  diagrams  have  been  prepared.  Col.  Carty  has  con- 
sented to  deliver  an  opening  lecture  on  the  wireless  telephone.  The 
Signal  Corps  and  the  Air  Service  have  cooperated  in  working  out 
the  plans  for  the  exhibit,  and  will  loan  certain  materials  for  our 
use.  It  is  now  expected  that  this  exhibit  will  be  ready  for  the 
public  early  in  January.  It  is  hoped  that  this  and  similar  subse- 
quent exhibits  of  achievement  in  pure  and  applied  science  may  be 
shown  in  other  cities  throughout  the  country. 

VI.  Research  Information  Service. 
Robert  M.  Ybrkes,  Chairman. 

The  division  was  organized  May  29,  1919,  in  accordance  with  a 
plan  adopted  by  the  interim  committee  April  8,  1919,  which  deter- 
mined that  the  membership  of  the  division  should  consist  of : 

(1)  The  chairman  of  each  division  of  the  National  Research 
Council. 

(2)  A  representative  of  each  of  the  10  departments  of  the  United 
States  Government. 

(3)  Members  at  large,  not  to  exceed  10,  representing  institutions 
or  other  organizations  of  special  importance  for  the  service. 

For  detail  of  personnel,  see  Appendix  A. 

The  division  is  designed  to  continue  and  develop  the  useful  service 
which  it  rendered  during  the  war.  When  its  facilities  are  completely 
developed,  it  should  constitute  an  effective  national  center  of  in- 
formation concerning  American  research  work  and  research  workers, 
with  all  of  its  information  promptly  available  to  institutions  or  in- 
dividuals interested  in  knowing  what  problems  are  under  investiga- 
tion, their  status,  and  any  other  significant  matters  relating  to  the 
progress  of  research. 

The  mechanisms  of  personnel  for  the  division  thus  far  authorized 
are:  (1)  A  divisional  committee  of  34  members,  (2)  an  executive 
committee  of  5  members,  (3)  a  resident  staff  of  6  members,  (4)  a 
staff  of  correspondents  representing  various  important  sources  of 
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research  information  in  various  sections  of  the  country.  This  staff 
has  not  yet  been  organized. 

The  division  has  recommended  the  development  of  the  following 
mechanisms  of  information,  certain  of  which  have  already  been 
launched  and  the  status  of  which  is  briefly  indicated  in  the  following 
paragraphs : 

(a)  A  catalogue  of  research  laboratories.  (It  will  be  understood  throughout 
this  report  that  research  includes  both  scientific  and  industrial  investigative 
activities.)  This  catalogue,  which  is  nearing  completion,  already  includes  ap- 
proximately 5,000  cards.  It  renders  available,  in  addition  to  the  name  and 
address  of  the  organization,  its  director,  personnel,  chief  lines  of  research, 
laboratory  space,  annual  expenditure,  etc. 

(b)  Catalogue  of  current  investigations.  A  card  has  been  prepared  for  the 
tabulating  of  what  promises  to  be  important  information  concerning  research 
in  progress.  An  initial  edition  of  the  card  has  been  printed  and  awaits  dis- 
tribution. The  current  investigation  project  has  been  carefully  considered 
by  several  divisions  of  the  council  in  addition  to  the  research  information 
service  and  it  is  deemed  desirable  to  make  an  experimental  test  of  the  possi- 
bility of  assembling  information  concerning  the  current  work,  as  well  as  of 
the  practical  usefulness  of  such  information.  With  the  current  investigation 
card  it  is  planned  to  send  each  laboratory  or  investigator,  either  separately 
or  printed  on  back  of  card,  the  general  information  concerning  the  current  in- 
vestigation file. 

(c)  A  catalogue  of  research  personnel.  For  the  purpose  of  securing  and 
filing  the  desired  information  concerning  investigators  a  card  has  been  pre- 
pared by  the  research  information  service  with  the  constructive  criticism  of 
numerous  individuals  and  divisions  of  the  council.  An  initial  edition  of  this 
card  has  been  printed  and  is  ready  for  distribution.  Important  demands  for 
information  concerning  research  personnel  have  already  been  made  by  outside 
agencies. 

(d)  The  development  of  a  library  of  sources  of  research  information  has 
been  approved  by  the  division,  but  on  account  of  limited  funds  nothing  has 
yet  been  done  toward  creating  such  a  library.  It  is  planned  to  include  in  this 
collection  bibliographies,  systematic  abstracts,  digests,  handbooks,  and  other 
convenient  periodical  or  special  sources  of  information  concerning  research. 
As  a  preparatory  step  toward  the  establishment  of  a  library  a  catalogue  of 
bibliographic  and  abstract  periodicals  of  the  world  has  been  prepare<l.  It  will 
later  be  issued  as  a  bulletin  of  the  council. 

(6)  For  the  use  of  the  several  divisions  a  catalogue  of  scientific  and  technical 
societies,  with  information  concerning  time  and  place  of  meeting,  has  been 
prepare/I  and  is  maintained  by  the  service. 

(f)  All  foreign  reports  received  by  the  research  information  service  have 
been  indexed  for  convenience  of  reference.  This  index  now  includes  approxi- 
mately 12,000  cards. 

(g)  The  minutes  of  the  National  Research  Council  have  also  been  indexed 
for  the  convenience  of  the  office  of  the  secretary  and  the  several  divisions. 

(h)  A  plan  for  improving  the  status  of  scientific  publications,  and  especially 
for  rendering  abstracting  and  the  construction  of  books  more  satisfactory, 
has  been  formulated  l)y  the  service.  This  plan  involves  cooperation  with  the 
several  divisions  of  the  council  in  the  conduct  of  systematic  inquiry  con- 
cerning the  status  of  publication  in  special  fields  and  possible  ways  of  im- 
proving conditions.    With  respect  to  bibliographic  listing  and  abstracting,  the 
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followlnj?  are  the  outstanding  features  of  the  general  plan  which  has  been 
formulated  by  Dr.  G.  S.  Fulcher : 

(1)  The  formulation  of  carefully  considered  and  thoroughly  tested  rules 
for  the  preparation  of  abstracts  in  any  given  field  of  science. 

(2)  The  editorial  requirement  that  a  suitable  abstract  prepared  in  accord- 
ance with  these  rules  be  submitted  with  a  manuscript  when  offered  for 
publication. 

(3)  That  said  author's  abstract,  after  proper  editing,  be  published  in  a 
periodical  (usually  monthly)  abstract  journal  for  the  appropriate  science. 

(4)  That  all  abstracts  be  held  in  type  for  at  least  one  year  in  order  that 
the  materials  may  be  reclassified  according  to  subject  and  reprinted  as  an 
annual  topical  review. 

(5)  That  as  essential  parts  of  the  annual  topical  review  for  any  given  field 
of  science  there  be  published  also  complete  author  and  subject  lists. 

(6)  That  such  author  and  subject  lists  be  accumulated  and  published  in 
separate  volumes  at  intervals  of  5  or  10  years. 

Already  encouraging  progress  has  been  made  in  the  development  of  this 
general  plan.  Several  journals  have  already  agreed  to  give  one  or  more 
features  of  this  program  a  trial.  Its  ideal  execution  will  demand  international 
cooperation,  but  it  is  possible  for  the  Research  Council  to  prepare  the  way 
effectively  for  such  cooperation  by  developing  methods  and,  through  coopera- 
tion with  special  scientific  groups,  establishing  suitable  abstract  or  other 
periodicals. 

(i)  The  research  information  service  (subsequently  the  committee  on  publi- 
cation, on  which  the  chairman  of  the  service  serves  as  chairman)  has  fur- 
thered the  development  of  plans  for  National  Research  Council  publications, 
the  present  status  of  which  has  been  indicated  by  the  chairman  of  the  council 
at  an  earlier  point  in  this  report. 

The  research  information  service  has  in  addition  to  the  above  activities 
developed  several  minor  catalogues  and  assembled  varied  sorts  of  information 
for  special  purposes.  A  collection  of  catalogues  of  educational  institutions  made 
during  the  last  six  months  has  proved  extremely  useful  to  the  divisions  of 
educational  relations,  States  relations,  and  geology  and  geography,  as  well 
as  to  the  research  information  service. 

B.  DIVISIONS  OF  SCIENCE  AND  TECHNOLOGY. 

VII.  Division  of  Physical  Sciences. 
C.  E.  Mendenhall,  Chairman. 

The  division  of  physical  sciences  was  organized  May  1,  1919.  For 
a  statement  of  the  personnel,  see  Appendix  A.  The  appropriate 
sections  of  the  division  have  given  extended  attention  to  the  reports 
of  the  delegates  at  the  Brussels  meetings  of  the  International  Astro- 
nomical Union  and  the  International  Union  of  Geodesy  and  Geo- 
physics. It  is  expected  to  present  shortly  to  the  executive  board 
recommendations  regarding  the  American  sections  of  these  inter- 
national unions.  Consideration  has  also  been  given  to  the  organiza- 
tion of  the  future  international  union  of  mathematics. 

In  accordance  with  the  general  scheme  adopted  by  the  division, 
research  committees  are  now  either  organized  or  in  process  of 
organization  to  deal  with  the  following  topics:  Atomic  structure; 
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celestial  mechanics;  X-ray  spectra;  foundations  of  electrodynamic 
theory ;  electrodynamics  of  moving  media ;  photo-electric  effects ;  spe- 
cific heats;  thermo  and  magneto  electric  effects;  dispersion,  absorp- 
tion, and  scattering  of  light;  luminescence.  Further  committees 
are  also  under  consideration  to  deal  with  special  topics  in  spec- 
troscopy, experimental  investigation  in  magnetism,  the  fundamental 
theory  of  magnetism,  crystal  structure. 

A  liaison  research  committee,  including  mathematicians  and 
physicists,  is  under  discussion,  and  the  organization  of  similar 
committees  to  include  phj^sicists  and  representatives  of  the  medical 
sciences  is  being  considered  by  the  two  divisions. 

After  discussion  with  the  president  of  the  American  Astronomical 
Society,  it  was  decided  that  the  division  should  support  two  of  the 
committees  of  that  society,  i.  e.,  the  one  on  meteors  and  the  one  on 
parallaxes,  but  it  is  not  deemed  wise  to  form  additional  committees 
in  the  field  of  astronomy. 

All  of  the  above  committee  work  is  supported  by  a  special  grant 
from  the  Rockefeller  Foundation. 

The  chairman  has  continued  to  act  in  the  liaison  capacity  be- 
tween certain  American  governmental  groups  and  the  corresponding 
groups  in  England.  He  has  also  represented  the  division  on  the 
Rockefeller  fellowship  board,  and  carried  on  correspondence  con- 
nected with  the  National  Research  Council  fellowships  in  physics. 

In  cooperation  with  the  chairman  of  the  division  of  chemistry 
and  chemical  technology,  the  chairman  has  conducted  a  consider- 
able amount  of  correspondence  with  reference  to  the  Critical  Tables 
of  Physical  and  Chemical  Constants,  whose  publication  is  a  joint 
project  of  the  two  divisions. 

The  committee  on  abstracts,  bibliographies,  and  monographs  has 
been  in  continued  negotiation  with  the  Physical  Review  and  the 
Astrophysical  Journal,  and  these  two  publications  have  adopted 
its  recommendation  to  publish  abstracts  with  all  articles. 

VIII.  Division  of  Engineering. 
Comfort  A.  Adams,  Chairman. 

The  division  was  organized  on  March  26,  1919,  with  Dr.  Henry  M. 
Howe  as  chairman  and  Mr.  G.  H.  Clevenger  as  vice  chairman.  For 
the  present  personnel  see  Appendix  A. 

On  September  9,  1919,  following  the  resignation  of  Dr.  Howe  as 
chairman,  Dr.  Comfort  A.  Adams  was  nominated  as  chairman  of 
the  division  and.  upon  later  approval  by  the  executive  board,  entered 
upon  his  office  October  6, 1919.  Dr.  Howe  was,  upon  recommendation 
of  the  division,  appointed  to  the  special  office  of  honorary  chairman. 

During  the  past  six  months  the  division  of  engineering  has  been 
largely  occupied  with  the  adjustment  to  peace-time  conditions,  includ- 
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ing  (1)  the  completion  or  discontinuance  of  the  work  of  strictly  war 
committees;  (2)  the  reorganization  of  the  work  of  committees  to  be 
continued;  (3)  the  organization  of  new  committees;  (4)  considera- 
tion of  methods  of  financing  committee  work;  (5)  discussion  of  the 
proper  field  of  activity  of  the  division  of  engineering,  particularly 
(a)  as  related  to  the  field  of  activity  of  the  division  of  research 
extension,  and  also  (b)  with  reference  to  the  type  of  engineering  re- 
search which  can  be  safely  conducted  on  the  cooperative  plan  with- 
out danger  of  conflict  with  commercial  interests;  and  (6)  the  estab- 
lishment of  cooperative  relations  with  societies  and  Government 
bureaus  engaged  in  research  work  in  the  engineering  field. 

The  following  brief  accounts  of  committee  work  may  suffice  to  give 
an  impression  of  the  current  situation.  Mention  will  be  made  first 
of  the  work  of  committees  holding  over  from  the  war-time  organi- 
zation. 

Committee  on  fatigue  phenomena  of  metals. — Prof.  H.  F.  Moore, 
the  chairman  of  the  committee,  carried  out  during  the  war  an  im- 
portant series  of  tests  which  tended  to  show  that  the  elevation  of  the 
elastic  limit  caused  by  plastic  deformation  was  ineffective  as  regards 
endurance.  Because  of  the  change  to  peace  conditions,  a  wholly 
new,  broad,  and  comprehensive  program  has  been  adopted  which 
should  yield  results  of  the  first  importance. 

'  A  contract  has  been  entered  into  as  between  the  University  of 
Illinois  on  the  one  hand,  and  Engineering  Foundation  and  the  Na- 
tioal  Research  Council  on  the  other,  whereby  Engineering  Founda- 
tion is  to  grant  a  subvention  of  $15,000  a  year  for  two  years,  the 
research  work  to  be  carried  on  in  the  laboratories  of  the  university 
under  Prof.  Moore's  direction.  A  staff  of  four  or  five  research 
assistants  is  being  organized,  and  the  university  is  fitting  up  a  spe- 
cial laboratory,  with  some  2,500  square  feet  of  floor  space,  for  this 
work. 

Committee  on  the  heat  treatment  of  carl) on  steel  (Dr.  Henry  M. 
Howe,  chairman). — The  great  bulk  of  the  steel  for  engineering  and 
other  industrial  purposes  will  presumably  continue  for  many  dec- 
ades to  be  carbon  steel.  It  is  known  that  the  physical  properties 
of  this  steel  can  be  very  greatly  improved  by  suitable  thermal  treat- 
ment, which  in  many  cases  need  not  be  costly. 

The  general  plan  is  to  experiment  on  special  lots  of  steel  supplied 
to  the  division  by  the  courtesy  of  several  steel  companies.  Most 
of  the  experimentation  will  be  carried  on  in  the  Bedford  Hills 
laboratory  of  Dr.  Howe.  The  various  physical  tests  will  be  made 
elsewhere,  for  example,  at  the  Bureau  of  Standards,  at  the  Bureau 
of  Mines,  at  certain  university  and  industrial  laboratories,  and  at 
the  Watertown  Arsenal.  The  attempt  will  be  made  to  correlate 
heat  treatment,  microstructure,  and  physical  properties. 
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The  Bureau  of  Standards  and  the  Bureau  of  Mines  have  com- 
bined to  make  a  subvention  of  $9,600,  including  in  this  sum  salary 
for  the  services  of  Mr.  F.  B.  Foley,  of  the  Bureau  of  Mines.  Spe- 
cial apparatus  has  already  been  designed  and  built,  and  satisfac- 
tory progress  is  being  made. 

Interpretation  of  the  results  will  undoubtedly  be  difficult  but 
extremely  important.  Cooperation  in  this  matter  has  been  prom- 
ised by  the  following:  Prof.  Albert  Sauveur,  Harvard  University; 
W.  E.  Ruder,  General  Electric  Co.;  William  Campbell,  Columbia 
University;  M.  Portevin,  Conservatoire  des  Arts  et  Metiers,  Paris; 
Dr.  Walter  Rosenhain,  National  Physical  Laboratory,  England ;  Dr. 
John  E.  Stead,  England. 

Committee  on  physical  changes  in  iron  and  steel  helow  the  thermal 
critical  range  (Prof.  Zay  Jeffries,  chairman). — It  has  long  been 
known  that  working  steel  at  a  blue  heat,  and  even  simple  exposure 
to  blue  heat  under  certain  conditions,  may  injure  it  seriously.  Three 
important  reports  on  work  accomplished  by  the  committee  have 
already  been  submitted  under  dates  of  November  20,  1918,  February 
4,  1919,  and  April  4,  1919.  Further  work  has  been  assigned  to  a 
group  of  experts  who  will  carry  forward  the  investigations  on  differ- 
ent aspects  of  the  problem. 

Pyrometer  committee  (Dr.  G.  K.  Burgess,  chairman). — The  pur- 
pose of  this  committee  has  been  to  discover  improvements  in  pyrom- 
etry,  including  the  measurement  of  the  temperature  of  the  bath  of 
steel  in  the  open  hearth  and  electric  steel-making  processes.  Direct 
experiments  have  been  made  at  the  Midvale  Steel  Works  with  an 
optical  pyrometer  sighted  on  the  bottom  of  a  closed  tube  of  refractory 
material  immersed  in  the  bath.  The  committee  finds  that  by  the 
Burgess  method  it  is  practicable  to  measure  the  temperature  of 
metal  under  the  conditions  named  to  between  10°  and  20°  C.  The 
cost  of  the  experiments  has  been  borne  by  the  industries  concerned. 
The  committee  contributed  to  the  Transactions  of  the  American  In- 
stitute of  Mining  and  IVIetallurgical  Engineers  a  symposium  of  57 
papers,  which  are  to  be  issued  as  a  separate  volume.  This  is  the 
most  impoitant  event  in  pyrometery  since  the  invention  of  the  Le 
Chatelier  pyrometer.  The  chairman  is  preparing  an  abstract  of  the 
report  of  his  committee,  to  be  printed  and  distributed  to  steel  manu- 
facturers and  the  technical  press. 

Committee  on  suhstitute  deoxidizers  (Dr.  J.  R.  Cain,  chairman). — 
The  purpose  of  this  committee  was  to  find  ways  of  saving  manganese 
as  a  war  measure,  by  replacing  the  iron  manganese  alloys  now  used 
for  deoxidizing  steel  made  by  the  Bessemer,  open  hearth,  and  elec- 
tric processes.  The  work  has  been  carried  on  in  numerous  labora- 
tories throughout  the  country,  and  about  one-third  of  the  original 
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proji^ram  has  been  completed.  Lack  of  funds  has  seriously  interfered 
with  the  progress  of  the  research. 

Committee  on  alloy  steels  (Dr.  J.  A.  Mathews,  chairman). — In  this 
subject  an  enormous  amount  of  information  exists  wholly  unclassi- 
fied. The  chairman  has  therefore  proposed  the  preparation  of  a 
series  of  monographs  to  be  written  on  the  more  important  alloy  steels 
a€  preliminary  to  attempting  further  investigation.  At  the  moment, 
but  one  branch  of  the  experimental  work  is  in  actual  progress,  to 
wit,  that  on  chromium  steel  alloys,  which  is  being  conducted  under 
Prof.  E.  D.  Campbell  by  Mr.  Zimmerli,  an  instructor  at  the  Uni- 
versity of  Michigan. 

Committee  on  helmets  and  hody  armor  (Maj.  Bashford  Dean, 
chairman). — The  work  of  this  committee  was  carried  on  in  close 
cooperation  with  that  of  the  engineering  division  of  the  Ordnance 
Department,  the  chairman  later  becoming  the  chief  of  the  armor 
unit  of  the  Ordnance  Department.  The  purpose  of  the  committee 
was  to  improve  the  design  of  helmets  and  body  armor,  and  to  find 
steel  of  great  ballistic  resistance  when  in  thin  sheets.  The  metal- 
lurgical work  was  done  largely  by  the  committee,  with  the  aid  of 
appropriations  from  the  Ordnance  Department.  In  addition  to  15 
valuable  special  reports,  a  final  general  report  has  been  submitted 
by  the  chairman,  and  the  committee  has  been  discharged. 

Committee  on  Neumann  hands  (Prof.  C  E.  Munroe,  chairman). — 
The  chairman  has  presented  results  of  experiments  indicating  that 
there  is  some  relation  between  the  number  of  Neumann  bands  in 
broken  fragments  of  steel  and  the  velocity  of  rupture.  This  is  most 
valuable  information,  and  contrary  to  the  previous  opinions  of 
experts.  It  is  hoped  by  the  continuation  of  this  work  to  establish 
some  definitely  quantitative  relations.  (Compare  the  report  of  the 
division  of  chemistry  and  chemical  technology  below.) 

Committee  on  manganese  saving  (Dr.  J.  E.  Johnson,  jr.,  chair- 
man).— The  important  results  in  the  work  of  this  committee  in  the 
conserving  of  manganese,  both  in  smelting  and  in  its  use  as  a  recar- 
burizer,  was  exhibited  in  two  papers  presented  to  the  February  meet- 
ing, 1919,  of  the  American  Institute  of  Mining  and  Metallurgical 
Engineers.  A  full  report  of  the  work  of  the  committee  has  been  pre- 
sented by  Mr.  S.  L.  Hoyt,  and  the  committee  has  been  discharged. 

Committee  on  steel  ingots  (Col.  W.  P.  Barba,  chairman). — This 
committee  was  formed  during  the  war  to  take  advantage  of  the  then 
patriotic  frame  of  mind  oj  steel  manufacturers  to  draw  up  forms  and 
specifications  for  the  recommended  practice,  kt  a  recent  meeting 
of  the  committee  the  paper  prepared  by  Col.  Barba  and  Dr.  Howe, 
which  summarizes  the  best  practice  in  the  manufacture  of  ingots  for 
guns,  was  considered.    It  was  voted  that  whereas  the  information 
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contributed  was  primarily  for  the  benefit  of  the  Government  during 
the  war,  and  whereas  its  publication  would  constitute  an  aid  to  the 
manufacturers  of  other  nations,  the  paper  should  be  placed  on  file  in 
the  archives  of  the  National  Research  Council,  labeled  confidential, 
and  at  the  disposal  of  the  War  and  Navy  Departments.  It  was  also 
voted  that  the  paper  should  be  submitted  to  the  members  of  the  com- 
mittee for  recommendations  as  to  reservations,  and  that  the  non- 
reserved  portions  be  published.  This  paper  is  now  being  revised  for 
publication.  The  change  thus  brought  about  consists  chiefly  in  the 
substitution  of  general  recommendations  for  quantitative  specifica- 
tions. The  question  as  to  the  continuance  of  the  work  of  the  commit- 
tee is  under  consideration. 

Committee  on  nexo  hardness  testing  machine  (Prof.  H.  F.  Whitte- 
more,  chairman). — A  comprehensive  bibliography  has  been  prepared, 
and  the  committee  has  planned  the  preparation  of  a  report  on  the 
present  status  of  the  hardness  testing  of  metals.  Practical  work  is 
held  in  abeyance  for  lack  of  funds. 

Committee  on  elimination  of  sonims  of  steel  (Dr.  Henry  D.  Hib- 
bard,  chairman). — It  is  proposed  to  study  the  sources,  methods  of 
occurrence,  and  effects  of  sonims,  as  well  as  means  of  eliminating 
them  from  steel.  A  dozen  of  the  steel  companies  have  been  enlisted 
to  some  extent  in  the  work,  and  there  has  been  already  published  an 
important  paper  by  the  chairman,  which  was  presented  to  the  Amer- 
ican Iron  and  Steel  Institute. 

It  is  proposed  to  try  to  form  a  syndicate  of  the  beneficiaries  of  the 
investigations  in  this  line  to  carry  the  work  forward  toward  comple- 
tion. 

New  committees  have  been  appointed  as  follows : 

Committee  on  study  of  high  speed  tool  steels  (Mr.  J.  V.  Emmons, 
of  Cleveland,  chairman). — The  problem  confronting  this  committee 
is  to  secure  steel,  together  with  a  heat  treatment  for  the  same,  which 
will  combine  the  greatest  possible  cutting  efficiency  with  the  least 
possible  cost. 

Committee  on  core  losses  (Dr.  A.  E.  Kennelly,  Harvard  University, 
chairman). — The  purpose  of  this  research  is  to  reduce  the  calcula- 
tion of  the  core  losses  in  electrical  machinery  to  a  reasonably  scien- 
tific basis.  At  the  present  time  only  about  one-third  of  these  losses 
are  computed,  and  the  remainder  is  covered  by  a  factor  of  ignorance, 
which  varies  with  the  type  of  machine. 

Ilighicay  research  committee  (Dean  Anson  Marston,  chairman, 
with  Prof.  A.  N.  Talbot  and  Messrs.  H.  H.  Porter  and  G.  S.  Webster 
as  colleagues). — The  purpose  of  this  committee  is  to  coordinate  and 
assist  the  work  now  being  conducted  by  the  United  States  Bureau  of 
Public  Roads,  by  State  highway  departments,  by  manufacturers, 
research  departments,  and  commercial  laboratories.    The  United 
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States  Chief  of  I^ublic  Roads  has  been  made  a  member  of  the  divi- 
sion of  engineering,  and  is  in  active  contact  with  the  work  of  the 
committee,  which  has  already  submitted  a  comprehensive  report 
and  program.  The  work  of  the  highway  research  committee  will  in- 
volve no  special  expenditure  on  the  part  of  the  Research  Council, 
as  the  funds  will  be  supplied  by  the  cooperating  Federal,  State,  and 
municipal  departments.  However,  the  task  of  coordination  and  of 
developing  the  cooperative  spirit  is  no  small  one.  The  national 
importance  of  the  work  can  hardly  be  overestimated. 

COOPERATION  WITH  OTHER  ORGANIZATIONS. 

American  Bureau  of  Welding, — This  bureau  is  organized  substan- 
tially as  outlined  below  in  connection  with  a  discussion  of  finance 
and  organization  and  includes  representatives  of  all  the  large  in- 
terests in  the  welding  field — industrial,  governmental,  and  scientific. 

The  research  committees  of  this  bureau  are  also  committees  of  the 
division  of  engineering. 

American  Society  of  Mechanical  Engineers, — This  society  has  five 
active  research  committees  under  the  general  chairmanship  of  Prof. 
A.  M.  Greene,  who  is  a  member  of  the  division  of  engineering. 

Plans  are  now  under  way  for  the  official  connection  of  these  com- 
mittees to  this  division. 

American  Society  of  Heating  and  Ventilating  Engineers, — This 
society  is  carrying  on  a  large  amount  of  research  work  in  its  field 
and  has  a  research  laboratory  in  Pittsburgh.  It  has  cordially  wel- 
comed cooperation  with  the  division  of  engineering  and  is  being 
invited  to  appoint  a  representative  to  the  division  in  order  to  secure 
cooperation. 

It  is  thus  quite  probable  that  the  research  work  of  this  society  will 
shortly  be  attached  to  the  division  of  engineering. 

American  Society  for  Testing  Materials, — The  work  of  this  society 
is  closely  allied  to  that  of  the  division  of  engineering,  on  which  it  is 
represented.  Research  work  is  frequently  required  as  a  specific  basis 
for  its  specifications.  The  division  of  engineering  is  officially  repre- 
sented on  some  of  these  committees,  and  close  cooperation  exists  in 
all  cases. 

Bureau  of  Puhlic  Roads ,^  Department  of  Agriculture, — As  men- 
tioned under  "  Highway  research  program,"  Mr.  T.  H.  McDonald, 
chief  of  this  bureau,  has  been  made  a  member  of  this  division. 

ORGANIZATION  AND  FINANCE. 

The  active  committees  of  the  division  are  chiefly  financed  by  Engi- 
neering Foundation  and  by  Government  bureaus,  the  funds  supplied 
by  the  National  Research  Council  being  only  sufficient  for  the  over- 
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head  administrative  expenses,  including  a  modest  allowance  for 
travel.  In  certain  instances,  manufacturing  companies  supply  ma- 
terials of  considerable  value  without  charge.  In  the  case  of  certain 
of  the  committees,  their  work  is  being  carried  on  (a)  in  university 
laboratories  by  volunteer  or  student  assistants;  (h)  in  Government 
bureau  laboratories;  or  (c)  in  certain  instances  in  industrial  labora- 
tories. 

The  amount  of  work  which  can  be  done  through  any  of  these 
agencies  without  cost  is  comparatively  limited,  and  it  is  becoming 
more  and  more  obvious  that  if  the  division  is  to  perform  its  proper 
functions  in  the  field  of  industrial  research  funds  must  be  available 
for  the  employment  of  competent  men  not  only  as  research  assist- 
ants but  also  to  direct  the  work.  Volunteer  service  is  in  most  cases 
highly  unsatisfactory.  Certainly  the  direction  of  important  re- 
searches should  be  in  the  hands  of  high-grade  men  paid  enough  to 
warrant  their  giving  a  material  part  of  their  time  to  the  work. 

Efforts  have  been  made  to  finance  individual  researches  by  ap- 
proach to  the  interested  industries,  but  with  moderate  success  only. 
Moreover,  where  many  researches  in  the  same  or  other  fields  are  in- 
volved, this  is  an  exceedinglj^-  laborious  and  inefficient  method,  in- 
volving many  appeals  to  the  same  industry.  The  Engineering  Foun- 
dation board  is  planning  a  large  increase  in  its  endowment,  and  as 
a  considerable  part  of  the  income  of  this  endowment  is  used  for  the 
research  work  of  this  division,  there  are  good  prospects  of  a  substan- 
tial increase  from  this  quarter.  However,  this  can  never  fully  meet 
the  needs  of  engineering  research  as  a  whole,  and  as  a  matter  of  fair- 
ness should  not,  as  the  benefited  industries  ought  to  bear  the  major 
part  of  the  burden. 

As  a  result  of  these  considerations,  the  division  of  engineering  is 
now  developing  a  plan  of  organization  and  finance,  herewith  briefly 
outlined : 

A  general  committee,  board,  or  bureau  of  an  industry  is  organized, 
consisting  of  representatives  from  the  several  corporations  willing 
to  cooperate,  of  representatives  of  interested  societies  and  Govern- 
ment bureaus,  and  of  other  experts  and  scientists  in  the  particular 
field. 

This  general  committee  will  select  the  problems  in  most  need  of 
solution,  will  organize  subcommittees  for  the  handling  of  these  prob- 
lems, will  secure  from  the  corporations  involved  general  contribu- 
tions for  its  whole  group  of  researches,  will  act  as  the  coordinating 
link  between  the  several  subcommittees,  and  serve  in  a  general  ad- 
visory capacity.  The  chairmen  of  the  subcommittees  will  in  general 
be  members  of  the  general  committee. 

Two  industries  now  being  organized  in  this  way  are  the  steel  in- 
dustry and  the  electrical  industry. 
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The  chairman  of  this  division  has  already  applied  this  method 
successfully  to  the  orn^anization  of  the  welding  industry  in  the 
American  Bureau  of  Welding,  the  research  committees  of  which  are 
officially  attj^ched  to  the  division  of  engineering. 

It  should  be  noted  that  this  is  substantially  the  plan  proposed 
by  the  division  of  research  extension  for  the  organization  of  the 
Alloys  Eesearch  Association. 

There  has  been  much  discussion  within  the  division  and  with  high 
officials  of  large  industries  as  to  the  danger  of  commercial  compli- 
cations likely  to  arise  in  connection  with  the  cooperative  conduct  of 
industrial  research,  and  the  cordial  support  of  some  of  the  larger 
corporations  is  at  present  contingent  on  the  confinement  of  the 
cooperative  research  to  such  fundamental  problems  as  are  not  likely 
to  involve  questions  of  patents  or  secret  processes.  There  is,  how- 
ever, a  large  field  of  such  fundamental  problems.  Moreover,  there 
are  many  smaller  corporations  willing  to  cooperate  even  in  the 
debatable  field.  It  is  becoming  more  and  more  obvious  that  the  type 
of  research,  as  well  as  the  form  of  organization,  must  be  adapted  to 
the  particular  industry  and  the  grouping  of  the  corporations  in  that 
industry. 

In  conclusion,  it  is  clear  that  while  the  appreciation  of  the  need 
for  industrial  research  is  spreading  rapidly,  much  remains  to  be  done 
in  the  way  of  a  campaign  of  education. 

IX.  Division  of  Chemistry  and  Chemical  Technology. 
Wilder  D.  Bancroft,  Chairman. 

The  division  was  organized  March  21,  1919.  For  personnel,  see 
Appendix  A. 

With  two  exceptions,  practically  all  the  war-time  researches  car- 
ried on  by  the  members  of  the  chemical  committees  of  the  council 
had  been  completed  prior  to  the  new  organization,  have  been  turned 
over  to  other  agencies,  or  have  been  discontinued.  The  committee 
on  synthetic  drugs  has  not  yet  made  a  final  report.  This  work  is 
referred  to  beloAv.  The  committee  on  research  in  explosives  has 
been  carried  forward,  as  will  also  be  indicated  later  in  the  report. 

By  action  of  the  International  Union  of  Pure  and  Applied  Chem- 
istry and  by  action  of  the  International  Research  Council,  the  divi- 
sion of  chemistry  and  chemical  technology  becomes  the  American 
representative  of  these  two  bodies,  and  is  charged,  jointly  with  the 
division  of  physics,  with  the  duty  of  publishing  critical  volumes  of 
physical  and  chemical  data.  A  board  of  three  trustees  to  handle 
the  business  details  has  been  appointed,  and  consists  of  the  chairman, 
H,  K,  Moore,  appointed  by  the  chairman  of  the  National  Research 
Council;  Julius  Stieglitz,  appointed  by  the  president  of  the  American 
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Chemical  Society;  and  E.  P.  Hyde,  appointed  by  the  president  of 
the  American  Physical  Society.  These  trustees  are  now  trying  to 
raise  a  fund  of  $100,000  to  meet  the  estimated  expenses  of  the  project. 
This  money  will  be  deposited  with  the  treasurer  of  the  National  Re- 
search Council  and  w^ill  be  disbursed  by  him.  The  scientific  part  of 
the  work  will  be  under  the  direction  of  a  chairpian  appointed  by 
the  chairman  of  the  National  Research  Council,  the  president  of  the 
American  Chemical  Society,  and  the  president  of  the  American 
Physical  Society,  and  an  advisory  board  of  six,  three  of  them  ap- 
pointed by  the  division  of  chemistry  and  chemical  technology  and 
three  by  the  division  of  physics. 

The  committee  on  chemical  journals,  Mr.  A.  B.  Lamb,  chairman, 
was  formed  to  consider  the  question  from  a  scientific  viewpoint  as  to 
what  special  chemical  journals  and  what  international  chemical 
journals  were  desirable.  While  this  problem  has  come  up  before 
the  American  Chemical  Society,  it  has  always  been  discussed  on  a 
pragmatic  basis  of  what  might  be  feasible  at  the  moment.  It  is 
quite  conceivable  that  the  ideal  plan  might  be  very  different  from  any 
which  could  be  handled  at  once. 

The  committee  on  explosives  investigations  has  as  chairman  Mr. 
Charles  E.  Munroe,  who  has  been  conjointly  assigned  to  this  w^ork 
by  the  Bureau  of  Mines,  the  Ordnance  Department  of  the  Navy,  and 
the  Ordnance  Department  of  the  Army.  He  has  been  engaged  in  ar- 
ranging for  and  supervising  investigations  on  the  corrosion  of  rifle 
barrels;  the  study  of  Neumann  bands  as  a  means  of  determining 
whether  a  fracture  in  metal  is  due  to  mechanical  stress  or  strain,  or 
to  the  effects  of  an  explosion ;  the  products  of  combustion  and  detona- 
tion of  T.  N.  T. ;  the  heats  of  combustion  and  detonation  of  T.  N.  T. 
isomers;  the  fudging  of  ammonium  nitrate  and  the  effect  of  this 
material  on  the  rate  of  detonation  of  gelatine  dynamite ;  desensitiza- 
tion  of  explosives  for  storage;  the  determination  of  nitrosucrose  in 
the  presence  of  nitroglycerine;  the  production  of  flashless  powder; 
the  development  of  an  ultrasensitive  detonator  for  mines.  The  com- 
mittee is  bringing  the  Index  to  the  Literature  of  Explosives  up  to 
the  beginning  of  "  Chemical  Abstracts."  It  has  arranged  for  coopera- 
tive work  between  the  Bureau  of  Mines  and  the  University  of  Wis- 
consin; between  the  Bureau  of  Mines  and  the  I.  du  Pont  de 
Nemours  Co. ;  and  between  the  War  Department  and  various  uni- 
versities. The  committee  has  also  acted  as  a  general  bureau  of 
information,  and  has  been  called  upon  for  service  by  a  large  number 
of  the  divisions  of  the  Departments  of  State,  War,  Navy,  Agricul- 
ture, and  the  Interior. 

The  committee  on  synthetic  drugs,  Mr.  Julius  Stieglitz,  chairman, 
was  active  during  the  war,  and  has  continued  its  good  work.  In 
addition  to  helping  develop  methods  for  making  needed  drugs,  the 
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committee  has  cooperated  closely  with  the  Federal  Trade  Commis- 
sion, with  the  Alien  Property  Custodian,  and  with  the  Chemical 
Foundation  to  secure  the  importation  of  such  drugs  as  could  not  be 
made  here,  and  to  utilize  tlie  patents  taken  over  from  enemy  alien 
owners. 

The  committee  on  the  chemistry  of  colloids,  Mr.  H.  N.  Holmes, 
chairman,  has  arranged  for  the  preparation  of  a  monograph  on 
colloid  chemistry  and  of  laboratory  manuals  on  colloid  chemistry 
and  on  the  use  of  the  ultramicroscope.  The  monograph  is  prac- 
tically done,  and  will  be  sent  to  the  publisher  as  soon  as  the  American 
Chemical  Society  decides  what  action  it  wishes  to  take  in  cooperation. 
A  number  of  single  lectures  have  been  given  by  different  members  of 
the  committee  before  sections  of  the  American  Chemical  Society. 
The  chairman  of  the  division  is  giving  a  course  of  20  lectures  on 
colloid  chemistry  before  the  research  staff  of  the  Goodrich  Eubber 
Co.  and  a  course  of  30  lectures  on  the  same  subject  at  the  Bureau 
of  Standards.  He  is  also  to  give  a  course  of  three  lectures  on  con- 
tact catalysis  before  the  chemists  of  the  Du  Pont  Co.  at  Wilming- 
ton. The  State  College  of  Washington  and  the  Universities  of 
Washington,  Oregon,  Montana,  and  Idaho  have  asked  that  somebody 
be  sent  on  a  trip  through  this  region  to  give  some  lectures  on  colloid 
chemistry,  and  it  is  probable  that  Mr.  Holmes  will  do  this,  stopping 
also  at  Chicago,  Milwaukee,  Madison,  and  Minneapolis.  The  com- 
mittee is  making  arrangements  with  the  instrument  companies  to 
furnish  better  types  of  apparatus  for  the  use  of  colloid  chemists. 

The  committee  on  ceramic  research,  Mr.  A.  V.  Bleininger,  chair- 
man, is  a  joint  committee  with  the  American  Ceramic  Society.  It 
has  formulated  a  plan  for  research  fellowships  in  ceramic  research 
to  be  supported  by  the  industry,  and  is  now  trying  to  raise  funds 
for  this  purpose.  It  is  also  planning  to  keep  track  of  all  research 
work  that  may  be  of  direct  or  indirect  interest  to  the  ceramic  in- 
dustries. 

The  committee  on  sewage  disposal  was  organized  with  Mr.  G.  C. 
Whipple  as  chairman,  but  he  is  going  to  Europe,  so  the  chairman- 
ship has  been  taken  by  Mr.  Edward  Bartow.  No  active  work  has 
been  done  by  this  committee  as  yet;  but  it  is  believed  that  there  is 
an  important  field  in  which  it  w^ill  prove  useful. 

The  division  of  chemistry  and  chemical  technology  is  trying  to 
do  three  things:  (1)  To  formulate  special  research  problems  for 
individuals;  (2)  to  formulate  general  problems  of  fundamental  im- 
portance involving  cooperative  work;  (3)  to  bring  together  men  in 
different  branches  of  chemistry  or  men  in  different  branches  of 
science,  each  of  whom  is  familiar  with  a  given  subject  from  a  point 
of  view  not  held  by  the  others. 
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(1)  A  number  of  research  problems  have  been  formulated  in 
colloid  chemistry,  electrochemistry,  and  analytical  chemistry,  and 
ai'e  available.  A  few  of  these  problems  are  being  studied  at  differ- 
ent places.  Tlie  amount  of  this  work  will  increase  as  time  goes  on, 
but  it  does  not  seem  probable  that  it  will  ever  be  a  very  important 
feature  of  the  division's  work. 

(2)  The  three  committees  now  most  active  along  the  line  of  formu- 
lating general  problems  of  importance  are  those  on  synthetic  drugs, 
colloid  chemistry,  and  ceramics.  A  committee  is  being  organized  to 
secure  cooperative  and  systematic  work  on  the  determination  of  the 
free  energy  of  chemical  compounds.  An  informal  committee  has 
been  arranged  which  is  to  get  the  subject  of  contact  catalysis  into 
such  shape,  if  possible,  that  this  can  be  made  a  test  case.  As  there 
are  at  least  five  laboratories  very  much  interested  in  the  subject,  it 
seems  quite  possible  that  something  well  worth  w^hile  can  be  done. 
In  the  course  of  time  it  is  hoped  that  something  similar  can  be  done  in 
the  other  fields  of  chemistry.  A  committee  is  being  organized  to  see 
whether  certain  changes  in  the  teaching  of  organic  chemistry  may  not 
be  both  desirable  and  practicable. 

(3)  The  committee  on  sewage  disposal  brings  together  the  sanitary 
chemists,  the  physical  chemists,  and  the  colloid  chemists  and  is  the 
one  case  of  this  sort  which  we  have  at  present.  The  contact  among 
the  divisions  is  probably  one  of  the  most  important  features  of  the 
work  of  the  National  Research  Council.  So  far  as  the  chemists  are 
concerned,  the  prospects  are  very  good,  but  there  are  no  actual  results 
as  yet.  We  are  getting  into  touch  with  the  physicists  in  regard  to 
instruments  and  methods  to  be  used  by  the  chemists.  Some  research 
-work  is  under  way  with  regard  to  some  points  in  the  theory  of  vis- 
cosity of  colloidal  solutions,  and  work  is  being  done  at  Kodak  Park 
which  may  enable  us  to  present  such  facts  in  regard  to  the  color  of 
colloidal  metals  as  will  make  necessary  a  revision  of  the  optical  theo- 
ries in  regard  to  the  matter.  The  research  work  now  being  done  at 
Golden,  Colo.,  in  cooperation  with  the  Bureau  of  Mines,  on  the  colors 
of  gems,  may  tie  in  with  work  by  the  physicists  on  X-ray  spectra  of 
gems  and  of  metallic  oxide  jellies. 

The  division  hopes  to  cooperate  closely  with  the  geologists  in  regard 
to  the  theory  of  sedimentary  rocks,  because  the  actual  process  of  sedi- 
/nentation  is  essentially  a  problem  for  the  physical  chemist  and  the 
colloid  chemist,  who,  however,  do  not  know  enough  of  the  geological 
side  to  be  able  to  apply  the  results  of  the  laboratory  work  in  any 
satisfactory  way.  The  problem  of  the  future  supply  of  radium  for 
medical  purposes  is  one  which  the  division  of  chemistry  is  calling  to 
the  attention  of  the  division  of  medicine.  The  preparation  of  the 
rarer  sugars  in  pure  form  for  use  in  the  study  of  enzymes  is  one  thing 
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in  which  the  chemists  can  help.  The  whole  field  of  chemotherapy  is 
an  important  one  which  will  have  to  be  developed  jointly.  ^ 

The  chemists  and  the  biologists  will  cooperate  in  the  work  of  the 
Institute  of  Baking.  The  question  of  structural  colors  in  nature  is 
one  for  the  biologist,  the  physicist,  and  the  chemist.  There  are  great 
possibilities  for  cooperation  between  the  chemist  and  the  biologist  in 
the  increase  of  food  values  and  in  the  development  of  new  varieties 
of  food.  The  theory  of  the  action  of  the  blister  and  tear  gases  used 
in  the  late  war  is  a  problem  for  the  chemist,  biologist,  and  medical 
man. 

X.  Division  of  Geology  and  Geography. 
,  E.  B.  Mathews,  Chairman, 

The  division  was  organized  May  1,  1919,  but  the  final  arrangement 
of  officers  for  the  current  year  was  not  completed  until  later,  the 
affairs  of  the  division  in  the  meantime  having  been  conducted  partly 
by  temporary  officers  and  committees,  but  in  the  main  under  the 
direction  of  the  vice  chairman,  Edward  B.  Mathews,  who  was 
appointed  to  the  chairmanship  on  October  24,  1919.  For  personnel 
see  Appendix  A. 

Practically  all  of  the  war-time  activities  of  the  committees  on  geol- 
ogy and  geography  had  come  to  a  close  prior  to  the  organization  of 
the  division  in  its  new  form.  The  work  of  the  division  has  been 
largely  that  of  clearing  the  ground  and  preparing  the  means  for  car- 
rying forward  researches  in  its  field.  Work  in  geology  is  already 
largely  organized  through  the  Federal  State  services  and  involves 
expenditures  which  are  chiefly  met  by  official  funds,  with  the  result 
that  the  work  of  the  division  differs  from  that  of  most  of  the  other 
divisions  which  are  engaged  in  coordinating  or  promoting  systematic 
research. 

The  work  of  the  division  may  be  grouped  under  four  heads : 

(1)  Cooperation  with  Government  agencies, — The  division  has  co- 
operated with  the  interdepartmental  conferences  for  improving  the 
map-making  machinery  of  the  Government,  and  has  in  preparation, 
in  cooperation  with  other  outside  agencies,  suggestions  for  the  con- 
sideration of  the  board  of  surveys,  when  the  latter  is  established. 

The  division  has  also  cooperated  with  the  Congressional  Commit- 
tee on  Reclassification  and  with  the  Bureau  of  Efficiency  by  securing 
information  regarding  the  salary  and  additional  profesional  income 
of  geologists  connected  with  universities  and  State  geological  surveys 
throughout  the  country. 

(2)  Educational  agencies. — The  division  has  endeavored  to  assist 
universities  by  finding  out  what  Federal  bureaus  distribute  maps  of 
service  in  teaching  and  the  conditions  under  which  this  distribution 
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may  be  brought  about.  It  has  also  in  progress  the  study  of  instruc- 
tion now  being  given  in  geology  and  geography  in  the  various  uni- 
versities of  the  country.  Through  its  committee  of  five  geographers, 
it  is  about  to  undertake  a  campaign  to  increase  the  opportunities  for 
the  studj^  of  geography  along  modern  lines. 

(3)  Survey  of  the  -field, — To  eliminate  duplication  of  work  and 
delay  in  supplying  information,  the  division  has  undertaken  to  sur- 
vey the  general  field  of  work  now  in  progress  in  geology  among  the 
unorganized  investigators  and  by  the  State  geological  surveys.  The 
facts  thus  far  gathered  indicate  that  relatively  little  research  in  pure 
science  is  done  by  most  of  the  State  surveys,  and  that  the  investiga- 
tions conducted  by  individuals  are  largel}^  of  a  local  character.  The 
information  thus  acquired  has  enabled  the  division  to  bring  together 
students  interested  in  similar  subjects,  to  stimulate  enthusiasm  by 
putting  younger  workers  in  contact  with  those  who  have  acquired 
authoritative  positions  in  their  fields,  and  encouraging  those  whose 
opportunities  for  work  are  circumscribed. 

The  division  has  prepared  an  extensive  biographical  catalogue 
covering  those  Avho  have  been,  or  are  now,  active  in  developing  in- 
formation regarding  the  geology  and  geographj^  of  the  country. 
From  this  information,  it  has  been  possible  to  supply  the  necessary 
facts  regarding  individuals  to  those  in  search  of  assistance  along 
specific  lines. 

(4)  Promotion  of  special  projects. — Numerous  projects  have  been 
proposed  at  the  meetings  of  the  division  or  the  executive  committee, 
and  the  suggestions  are  being  carefully  studied,  but  none  has  as  yet 
reached  the  stage  of  final  formulation. 

XL  Division  of  Medical  Sciences. 
Henry  A.  Christian,  Chairman. 

The  division  in  its  new  form  was  organized  on  June  9,  1919.  For 
personnel  see  Appendix  A. 

It  has  been  organized  with  a  composition  of  representatives  of 
12  national  societies  and  11  members  at  lar^e.  The  societies  se- 
lected are  significant  of  the  purposes  of  the  division;  they  are  the 
national  organizations  of  those  branches  of  medical  science  funda- 
mental to  applied  medicine  or  the  practice  of  medicine,  surgerj^,  and 
the  specialties;  the  societies  of  the  anatomists,  pathologists,  and  bac- 
teriol#)gists,  physiologists,  pharmacologists,  and  biochemists.  With 
these  are  included  the  American  Neurological  Association,  the  Amer- 
ican Surgical  Association,  the  American  Society  for  Clinical  Investi- 
gation, the  Association  of  American  Physicians,  the  American 
Roentgen  Ray  Society,  and  the  National  Dental  Association.  The 
members  at  large  include  a  representative  from  each  of  the  Govern- 
ment bureaus  dealing  with  medicine,  the  Medical  Departments  of 
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the  Army  and  Navy  and  Public  Health  Service,  and  a  group  of  men 
who  in  civil  capacities  are  active  contributors  to  medical  science. 
This  selection  of  members  stresses  the  broad  biological  aspects  of 
medical  science  but  includes  representation  of  the  application  of 
medical  science  to  the  clinical  fields  of  medicine.  This  distribution 
of  representatives  is  an  actual  index  of  the  character  to-day  of  Amer- 
ican medical  science. 

Two  meetings  of  the  division  and  one  of  the  executive  committee 
have  been  held.  Plans  have  been  made  for  furthering  investigation 
in  several  fields,  and  in  most  of  these  active  cooperation  with  other 
divisions  of  the  National  Research  Council  is  an  integral  part  of  the 
project. 

The  most  important  consideration  of  the  division  is  that  which 
concerns  all  other  divisions  of  the  National  Research  Council,  namely, 
provision  of  funds  for  financing  the  investigative  activities  of  the 
division.  Much  thought  has  been  given  to  this  problem,  and  progress 
has  been  made  toward  a  solution  of  it. 

During  the  last  six  months  there  has  been  published  the  report 
of  Dr.  Roger  G.  Perkins  on  "  Munitions  in  France  " ;  the  psycho- 
logical study  of  Army  medical  officers  has  been  nearly  completed 
for  publication;  the  investigation  of  the  action  of  pressure  waves 
due  to  large  guns  has  been  completed  by  Prof.  Dayton  C.  Miller, 
and  regular  reports  have  been  received  from  Prof.  Kofoid  on  his 
studies  of  intestinal  parasites  in  returned  soldiers.  These  all  repre- 
sent activities  undertaken  under  the  auspices  of  the  medical  section 
of  the  National  Research  Council  as  organized  under  the  Council  of 
National  Defense. 

Committees  have  been  appointed  to  study  and  report  on  the  fol- 
lowing problems : 

Improved  facilities  for  publication  and  indexing  in  the  fields  of 
medical  science;  investigation  of  the  therapeutic  activity  of  chaul- 
moogra  oil  in  leprosy ;  study  and  classification  of  the  anerobic  group 
of  bacteria ;  problems  of  health  in  relation  to  industry ;  development 
of  industrial  physiology;  borderland  problems  for  cooperative  in- 
vestigation of  physicists  and  medical  men ;  cooperation  in  a  biologi- 
cal survey  of  tropical  America,  with  especial  reference  to  the  prob- 
lems of  tropical  disease  and.  tropical  hygiene ;  investigation  of  the 
present  situation  in  regard  to  assistants  jn  the  departments  of  the 
preclinical  sciences  and  its  bearing  on  medical  investigation  and 
teaching;  provision  for  a  source  of  rare  chemicals  and  dyes  needed 
in  research;  establishment  of  a  bureau  of  technical  methods. 

During  the  summer  Dr.  W.  S.  Thayer,  of  Baltimore,  and  Dr. 
Charles  L.  Gibson,  of  New  York,  represented  the  division  at  a  con- 
ference in  Brussels  which  resulted  in  the  organization  of  an  Inter- 
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national  biological  union  with  medical  sciences  as  a  constituent  sec- 
tion thereof,  and  the  division  of  medical  sciences  will  cooperate  in 
furtherance  of  these  organizations. 

XII.  Division  of  Biology  and  Agriculture. 
C.  E.  McClunq,  Chairman. 

The  division  was  organized  April  14,  1919.  For  personnel,  see 
Appendix  A. 

The  early  part  of  the  year  was  largely  devoted  to  the  termination 
of  the  work  of  the  war-time  committees  and  to  the  discussion  of 
plans  for  permanent  organization  in  times  of  peace.  The  plans  of 
the  division  comprise  (a)  a  careful  and  comprehensive  survey  of 
the  whole  field  of  the  division's  activities  and  (&)  the  intensive 
study  of  a  few  immediately  pressing  problems.  The  ultimate  pur- 
pose of  such  planning  is  to  make  biology  and  agriculture  of  the 
greatest  possible  service  to  the  country  and  to  the  world.  It  is  hoped 
to  accomplish  this  purpose  (1)  by  securing  better  educational  repre- 
sentation of  these  subjects  in  the  schools,  (2)  by  providing  improved 
conditions  for  the  development  of  the  young  investigator,  (3)  by 
securing  the  best  and  widest  opportunities  for  the  proved  investi- 
gator in  attacking  the  problems  of  greatest  importance,  and  (4)  by 
establishing  the  best  means  for  the  preservation  and  distribution 
of  the  results  of  investigation. 

A  number  of  the  projects  has  been  carried  over  from  the  war- 
time organization,  and  will  be  continued  so  far  as  possible  until 
satisfactorj'  results  have  been  obtained.  In  general,  these  projects 
relate  to  future  production,  conservation,  and  distribution,  and 
have  been  carried  out  in  cooperation  with  government  and  institu- 
tional agencies. 

The  division  has  recently  taken  the  following  actions: 

(1)  Provision  has  been  made  for  a  publication  board,  to  study  the 
conditions  surrounding  biological  publication  and  bibliography  and 
to  etTect  improvements  in  them. 

(2)  The  Wistar  Institute  of  Anatomy  and  Biology  has  been  chosen 
as  the  organization  through  which  to  work  in  connection  with  the 
development  of  publication  and  bibliography. 

(3)  The  Marine  Biological  Laboratory  at  Woods  Hole  has  been 
indorsed  as  an  outstanding  example  of  a  successful  organization  for 
cooperative  scientific  work  conducted  on  democratic  principles  by 
the  workers  themselves.  The  division  has  also  committed  itself  to 
assist  so  far  as  possible  in  the  raising  of  funds  for  this  laboratory. 

(4)  A  s}\stem  of  research  fellowships  for  biologists  has  been 
*  approved. 

(5)  The  work  of  the  American  Phyto-pathological  Society  has 
been  indorsed. 
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(6)  On  request  of  the  Rockefeller  Foundation,  an  investigation 
and  report  has  been  made  upon  a  project  of  the  Brooklyn  Botanic 
Garden,  involving  an  extensive  research  program. 

(7)  A  careful  study  has  been  initiated  regarding  a  comprehensive 
biological  survey  of  tropical  America  by  expeditions  and  by  labora- 
tory studies. 

(8)  A  representative  forestry  committee  has  been  established  to 
study  comprehensive  problems  requiring  cooperative  effort. 

(9)  A  large  representative  food  and  nutrition  committee  has 
been  appointed  to  investigate  fundamental  problems  in  these  fields. 
This  committee  has  already  made  substantial  progress  both  in  the 
securing  of  funds  for  its  work  and  in  the  formulation  of  a  program. 

(10)  The  work  of  a  special  committee  conducting  a  cooperative 
study  of  the  salt  requirements  of  certain  plants  of  economic  interest 
has  been  continued. 

(11)  The  war-time  committee  on  fertilizers  has  also  been  con- 
tinued. 

(12)  An  advisory  board  for  the  Institute  of  Baking  has  been 
appowted. 

(13)  A  committee  has  been  appointed  to  secure  cooperation  be- 
tween the  different  biological  agencies  of  the  country.  It  is  actively 
at  work  in  the  national  societies,  and  has  begun  with  the  depart- 
ments of  the  Federal  Government. 

(14)  A  committee  has  been  chosen  to  review  the  field,  and  to 
prepare  lists  of  current  problems  of  great  importance  for  presenta- 
tion to  the  agencies  capable  of  carrying  on  the  necessary  investi- 
gations. 

(15)  A  committee  has  been  appointed  to  consider  the  form  and 
character  of  the  work  carried  on  by  educational  institutions  in  the 
preparation  of  investigators. 

(16)  A  committee  on  oceanography  has  been  selected  to  make  a 
cooperative  survey  of  ocean  life. 

(17)  An  organization  committee  has  been  chosen  to  study  the 
problems  of  climatology. 

XIII.  Division  of  Anthropology  and  Psychology. 
Walter  VanDyke  Bingham,  Chairman. 

The  division  of  anthropology  and  psychology  was  organized  Octo- 
ber 20,  1919.  Difficulties  experienced  by  one  of  the  constituent  as- 
sociations in  electing  its  representatives  greatly  delayed  the  matter. 
At  the  organizing  meeting  tentative  definitions  of  policy  were  for- 
mulated.   For  personnel,  see  Appendix  A. 

The  chairman  assumed  his  duties  on  November  17.  Since  that 
date,  progress  has  been  made  in  getting  in  touch  with  research 
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undertakings  and  in  assembling  proposals  for  the  consideration  of 
the  division.  At  a  second  meeting  of  the  division,  held  in  Cam- 
bridge, Mass.,  December  30,  the  following  committees  were  ap- 
pointed in  response  to  requests  from  the  Surgeon  General  and  from 
the  Division  of  Education  and  Recreation  of  the  General  Staff  of 
the  War  Department  for  counsel  in  formulating  plans  regarding  the 
scope,  functions,  and  permanent  form  of  organization  of  the  psycho- 
logical service  in  the  Army.  An  advisory  committee  was  named, 
consisting  of  Walter  D.  Scott,  of  the  Scott  Co.,  Philadelphia,  Pa., 
chairman;  Maj.  G.  F.  Arps,  of  the  University  of  Ohio;  and  Maj. 
C.  S.  Yoakum,  of  the  Carnegie  Institute  of  Technology.  This  com- 
mittee has  already  been  in  conference  at  Camp  Taylor  w^ith  Gen. 
Haan,  head  of  the  War  College,  the  war  plans  committee  on  tests 
p«nd  standards,  and  other  officers  working  out  the  future  Army  pro- 
gram of  military  and  industrial  training. 

A  committee  on  anthropological  and  psychological  study  of  the 
people  of  the  United  States  has  been  appointed  with  W.  V.  Bing- 
ham as  chairman. 

A  committee  to  formulate  a  program  of  research  on  accumulated 
Army  data  has  been  provided  with  Dr.  E.  M.  Yerkes  as  chairman. 

Finally  a  committee  on  specific  projects  outside  the  United  States 
was  appointed,  with  Dr.  J.  Walter  Fewkes,  of  the  Smithsonian  In- 
stitution, chairman. 

As  an  illustration  of  incidental  but  important  services  rendered 
by  the  division  to  research  enterprises  may  be  mentioned  the  arrang- 
ing of  conferences  between  Dr.  J.  B.  Watson,  Dr.  S.  I.  Franz,  Dr. 
C.  B.  Davenport,  and  the  physicians  in  charge  of  the  work  of  the 
Diet  Kitchen  Association  of  Washington.  It  is  proposed  to  utilize 
the  facilities  of  this  association  for  gathering  research  data,  not  only 
on  problems  of  nutrition  and  growth,  but  also  on  important  ques- 
tions of  infant  psychology,  anthropology,  and  eugenics. 

The  division  has  also  concerned  itself  with  the  problem  of  improv- 
ing the  conditions  of  abstracting  in  psychological  literature,  im- 
proving facilities  for  prompt  publication  of  major  researches,  par- 
ticularly in  anthropology,  and  with  the  development  of  an  adequate 
supply  of  competent  research  personnel. 

The  committee  on  intelligence  tests  for  elementary  schools  (Dr.  M. 
E.  Haggerty  of  the  University  of  Minnesota ;  Dr.  L.  M.  Terman,  of 
the  Lehmd  Stanford  Junior  University ;  Dr.  E.  L.  Thorndike,  Teach- 
ei*s'  College,  Columbia  University;  Dr.  G.  M.  Whipple,  University 
of  Michigan;  and  Dr.  R.  M.  Yerkes.  chairman),  referred  to  by  the 
chairman  of  the  council  earlier  in  this  report,  has  carried  on  its  work 
with  gi^at  energy.   Although  the  committee  was  selected  before  the 
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organization  of  the  division  of  anthropology  and  psychology,  its 
work  stands  in  such  close  relation  to  that  of  the  latter  that  it  may  i 
be  appropriately  mentioned  at  this  point. 

Methods  tentatively  formulated  during  the  spring  of  1919,  were  ] 
given  thorough  trial  in  the  schools  of  several  parts  of  the  country  j 
during  May  and  June.    More  than  5,000  children  in  grades  3  to  8  ] 
.^were  examined.   The  majority  of  these  children  were  given  20  dif- 
ferent tests. 

During  the  summer  the  results  of  these  examinations  were  ana-  ! 
lyzed  and  treated  statistically,  in  order  that  measurements  of  re- 
liability and  relationship  might  be  made  available,  to  be  used  as 
partial  basis  for  selection  of  the  more  valuable  tests  for  further  use.  I 

The  committee  met  in  Washington,  October  17  and  18,  and  in  the  ! 
light  of  the  varied  sorts  of  information  available  decided  to  con-  j 
struct  two  short  scales  for  the  measurement  of  intelligence  in  elemen-  ■ 
tary  schools,  grades  3  to  8.  These  two  scales,  which  may  be  desig- 
nated as  scale  A  and  scale  B,  are  constituted  of  five  tests  each,  as  \ 
follows :  \ 

Tests  of  Scale  A.  Tests  of  Scale  B, 

Arithmetical  reasoning. 
Sentence  completion. 
Logical  selection. 
Synonym-antonym. 
Symbol-digit. 

Either  of  these  scales  may  be  used  alone,  but  the  committee  expects 
to  recommend  reexamination  by  the  second  scale  after  an  interval  of 
at  least  one  day,  in  order  that  the  reliability  of  the  intelligence  meas- 
urement may  be  increased.  It  is  deemed  preferable  by  the  committee 
to  use  two  short  scales  in  the  way  suggested,  rather  than  to  use  a 
single  longer  scale,  the  application  of  which  would  require  approxi- 
mately an  hour  of  continuous  work.  Examination  by  either  of  the 
proposed  scales  A  or  B  will  require  approximately  30  minutes. 

Materials  have  been  prepared  by  the  committee  for  10  alternative 
forms  of  each  of  the  10  tests  which  have  been  selected  for  use,  but  it 
is  planned  to  complete  for  immediate  publication  only  five  forms  of 
each  test  and  of  each  scale.  The  remaining  materials  will  be  held 
subject  to  later  development  as  needed. 

The  committee  has  formulated  a  general  plan  for  the  completion 
of  its  principal  task,  with  the  expectation  that  the  scales  designated 
above  will  be  ready  for  general  use  early  in  1920. 

James  R.  Angell, 

Chairman. 

December  31,  1919. 


Computation. 

Information. 

Vocabulary. 

Analogies. 

Comparison. 
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Appendix  A. 

DIVISIONS. 

Division  of  General  Tlelntions : 
I.  Government  Division, 
II.  Division  of  Foreij^n  Relations, 
m.  Division  of  States  Relations. 
IV.  Division  of  Educational  Relations. 
V.  Division  of  Research  Extension. 
VI.  Research  Information  Service. 
Divisions  of  Science  and  Technology : 

VII.  Division  of  Physical  Science. 
VIII.  Division  of  Engineering. 
IX.  Division  of  Chemistry  and  Chemical  Technology. 
X.  Division  of  Geology  and  Geography. 
XI.  Division  of  Medical  Sciences. 
XII.  Division  of  Biology  and  Agriculture. 
XIII.  Division  of  Anthropology  and  Psychology, 

OFFICERS. 

Honorary  chairman,  George  E.  Hale,  director  Mount  Wilson  Observatory, 
Carnegie  Institution  of  Washington,  Pasadena,  Calif. 

Chairman,  James  R.  Angell,  dean  of  the  faculties  of  arts,  literature,  and 
science  and  head  of  the  department  of  psychology,  University  of  Chicago,  Chi- 
cago, 111. 

First  vice  chairman,  Charles  D.  Walcott,  secretary  of , the  Smithsonian  Insti- 
tution and  president  of  the  National  Academy  of  Sciences,  Washington,  D.  C. 

Second  vice  chairman,  Gano  Dunn,  president  the  J.  G.  White  Engineering 
Corporation,  43  Exchange  Place,  New  York  City. 

Third  vice  chairman,  R.  A.  Millikan,  professor  of  physics,  University  of  Chi- 
cago, Chicago,  111. 

Secretary,  Vernon  Kellogg,  professor  of  entomology  and  lecturer  in  bionomics, 
Leland  Stanford  Junior  University,  Stanford  University,  Calif. 

Treasurer,  F.  L.  Ransome,  geologist.  United  States  Geological  Survey,  treas- 
urer of  the  National  Academy  of  Sciences,  Washington,  D.  C. 

Assistant  secretary  (by  reciprocal  arrangement  with  the  Engineering  Founda- 
tion), Alfred  D.  Flinn,  secretary  of  the  Engineering  Foundation,  29  West 
Thirty-ninth  Street,  New  York  City. 

EXECUTIVE  BOARD. 

Chairman,  James  R.  Angell. 

MEMBERS  EX  OFFICIO. 

Officers  of  the  council. 

President  of  the  National  Academy  of  Sciences,  Charles  D.  Walcott,  Secre- 
tary of  the  Smithsonian  Institution,  Washington,  D.  C. 

Home  secretary  of  the  National  Academy  of  Sciences,  C.  G.  Abbot,  director 
astrophysical  observatory,  Smithsonian  Institution,  Washington,  D.  C. 

President  of  the  American  Association  for  the  Advancement  of  Science, 
L.  O.  Howard,  Chief  Bureau  of  Entomology,  United  States  Department  of 
Agriculture,  Washington,  D.  C. 

Chairmen  and  vice  chairmen  of  the  Divisions  of  Science  and  Technology, 

Chairmen  of  the  Divisions  of  General  Relations. 
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MEMBERS  AT  LARGE. 

E.  D.  Adams,  fellow  American  Society  of  Civil  Engineers,  member  American 
Institute  of  Electrical  Engineers,  71  Broadway,  New  York  City. 

J.  J.  Carty,  vice  president  American  Telephone  &  Telegraph  Co.,  195  Broad- 
way, New  York  City. 

Gano  Dunn,  president  the  J.  G.  White  Engineering  Corporation,  43  Exchange 
Place,  New  York  City. 

Van.  H.  Manning,  Director  United  States  Bureau  of  Mines,  Washington,  D.  C. 

R.  A.  Millikan,  professor  of  physics,  University  of  Chicago,  Chicago,  111. 

A.  A.  Noyes,  professor  of  theoretical  chemistry  and  director  research  labora- 
tory of  physical  chemistry,  Massachusetts  Institute  of  Technology,  Cambridge, 
Mass. 

Raymond  Pearl,  professor  of  biometry  and  vital  statistics,  the  Johns  Hop- 
kins University,  Baltimore,  Md. 

M.  I.  Pupin,  professor  of  electro-mechanics,  Columbia  University,  New  York 
City. 

S.  W.  Stratton,  Director  United  States  Bureau  of  Standards,  Washing- 
ton, D.  C. 

C.  P.  Townsend,  patent  attorney,  Washington,  D.  C. 

William  H.  Welch,  director  school  of  hygiene  and  public  health,  the  Johns 
Hopkins  University,  Baltimore,  Md. 

R.  S.  Woodward,  president  the  Carnegie  Institution  of  Washington,  Sixteenth 
and  P  Streets  NW.,  Washington,  D.  C. 

Stated  meetings  of  the  executive  board  of  the  National  Research  Council 
are  held  on  the  second  Tuesday  of  each  month. 

A.  DIVISIONS  OF  GENERAL  RELATONS. 
I.  Government  Division. 

Chairman,  Charles  D.  Walcott,  secretary  of  the  Smithsonian  Institution; 
president.  National  Academy  of  Sciences,  Washington,  D.  C. 

Secretary  ex  officio,  R.  M.  Yerkes,  chairman  of  the  Research  Information 
Service,  National  Research  Council. 

MEMBERS  OF  THE  DIVISION. 
Representatives, 
department  of  state. 
Julius  G.  Lay,  acting  foreign  trade  adviser. 

DEPARTMENT  OF  THE  TREASURY. 

Asst.  Surg.  Gen.  J.  W.  Schereschewsky,  Public  Health  Service. 

DEPARTMENT  OF  WAR. 

Maj.  William  M.  Fassett,  General  Staff,  United  States  Army. 
Brig.  Gen.  Marlborough  Churchill,  Military  Intelligence  Division,  United 
States  Army. 

Col.  Frederick  F.  Russell,  Medical  Corps,  United  States  Army. 

Col.  Clarence  O.  Sherrill,  Corps  of  Engineers,  United  States  Army. 

Col.  Colden  L'H.  Ruggles,  Ordnance  Department,  United  Sates  Army. 

Maj.  Gen.  George  O.  Squier,  Signal  Corps,  United  States  Army. 

Lieut.  Col.  Robert  E.  Callan,  Coast  Artillery,  United  States  Army. 

Lieut.  Col.  Byron  Q.  Jones,  Air  Service,  United  States  Army. 

Maj.  Gen.  W^illiam  L.  Sibert,  Chemical  Warfare  Service,  United  States  Army. 
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DEPARTMENT  OF  JUSTICE. 

John  T.  Creighton,  Bureau  of  Investigation. 

DEPARTMENT  OF  .THE  NAVY. 

Rear  Admiral  Albert  P.  Niblack,  Office  of  Naval  Intelligence  of  the  Office  of 
Naval  Operations,  United  States  Navy. 

Rear  Admiral  J.  A.  Hoogewerff,  United  States  Navy,  Bureau  of  Navigation. 

Rear  Admiral  Ralph  Earle,  United  States  Navy,  Bureau  of  Ordnance. 

Rear  Admiral  D.  W.  Taylor,  United  States  Navy,  Bureau  of  Construction 
and  Repair. 

Rear  Admiral  R.  S.  Griflin,  United  States  Navy,  Bureau  of  Steam  Engi- 
neering. 

Rear  Admiral  W.  C.  Braisted,  Medical  Corps,  United  States  Navy,  Bureau  of 
Medicine  and  Surgery. 

DEPARTMENT   OF  THE  INTERIOR. 

M.  H.  Coulston,  Assistant  Commissioner  of  Patents. 
 '  ,  Bureau  of  Education. 

George  Otis  Smith,  Director,  United  States  Geological  Survey. 

A.  P.  Davis,  director  and  chief  engineer.  United  States  Reclamation  Service. 

F.  G.  Cottrell,  assistant  director.  Bureau  of  Mines. 

DEPARTMENT  OF  AGRICULTURE. 

C.  F.  Marvin,  Chief  of  Weather  Bureau. 

J.  R.  Mohler,  Bureau  of  Animal  Industry. 

K.  F.  Kellerman,  Bureau  of  Plant  Industry. 

H.  S.  Graves,  Forest  Service. 

C.  L.  Alsberg,  Bureau  of  Chemistry. 

Milton  Whitney,  Bureau  of  Soils. 

L.  O.  Howard,  Bureau  of  Entomology. 

E.  W.  Nelson,  Bureau  of  Biological  Survey. 

T.  H.  MacDonald,  Bureau  of  Public  Roads. 

DEPARTMENT   OF  COMMERCE. 

Joseph  A.  Hill,  Bureau  of  Cenmis. 

S.  W.  Stratton,  director,  Bureau  of  Standards. 

Hugh  M.  Smith,  Commissioner  of  Fisheries. 

William  Bowie,  hydrographic  and  geodetic  engineer,  Coast  and  Geodetic 
Survey. 

DEPARTMENT  OF  LABOR. 

Royal  Meeker,  Commissioner  of  Labor  Statistics. 

SMITHSONIAN  INSTITUTION. 

Charles  D.  Walcott,  Secretary  of  the  Smithsonian  Institution. 

Division  of  Foreign  Relations. 

Chairman,  George  E.  Hale. 

Vice  chairman,  Hon.  William  Phillips. 

Vice  chairman,  C.  E.  MendenhalL 
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EXECUTIVE  COMMITTEE. 

Chnirmnn,  George  E.  Hale.  John  C.  Merriam. 

Vice  chairman,  Hon.  William  Phillips.    R.  M.  Yerkes. 
"I^Vice  chairman,  C.  E.  Mendenhall.        H.  A.  Bumstead. 
James  R.  Angell. 

MEMBERS   OF  THE  DIVISION. 

Representatives, 
department  op  state. 
Hon.  William  Phillips,  Assistant  Secretary  of  State,  Washington,  D.  C. 

NATIONAL  ACADEMY  OF  SCIENCES. 

Charles  D.  Walcott,  president,  National  Academy  of  Sciences,  Washington, 
D.  C. 

George  E.  Hale,  foreign  secretary,  National  Academy  of  Sciences;  director 
Mount  Wilson  Observatory,  Carnegie  Institution  of  Washington,  Pasedena, 
Calif. 

AMERICAN  ASSOCIATION   FOR   THE  ADVANCEMENT  OF  SCIENCE. 

Simon  Flexner,  ex-president,  American  Association  for  the  Advancement  of 
Science;  director,  Research  Laboratory,  Rockefeller  Institute  for  Medical  Re- 
search, New  York  City. 

AMERICAN  PHILOSOPHICAL  SOCIETY. 

Henry  Fairfield  Osborn,  president  of  the  trustees,  American  Museum  of 
Natural  History,  New  York  City 

AMERICAN  ACADEMY  OF  ARTS  AND  SCIENCES. 

Arthur  A.  Noyes,  professor  of  theoretical  chemistry  and  director  research 
laboratory  of  physical  chemistry,  Massachusetts  Institute  of  Technology,  Cam- 
bridge, Mass. 

INTERNATIONAL  ASTRONOMICAL  UNION. 

W.  W.  Campbell,*  chairman,  American  committee  ^  and  vice  president  of  In- 
ternational Astronomical  Union ;  director.  Lick  Observatory,  University  of  Cali- 
fornia, Mount  Hamilton,  Calif. 

INTERNATIONAL   GEODETIC   AND   GEOPHYSICAL  UNION. 

William  Bowie,*  president,  Section  of  Geodesy ;  chief  of  division  of  Geodesy, 
United  States  Coast  and  Geodetic  Survey,  Washington,  D.  C. 

C.  F.  Marvin,*  secretary,  Section  of  Meteorology ;  chief,  United  States 
Weather  Bureau,  Washington,  D.  C. 

L.  A.  Bauer,*  secretary.  Section  of  Terrestrial  Magnetism  and  Electricity ; 
director,  Department  of  Research  in  Terrestrial  Magnetism,  Washington,  D.  C. 

G.  W.  Littlehales,*  member  executive  committee,  Section  of  Physical  Oceanog- 
raphy ;  hydographic  engineer,  United  States  Hydrographic  Office,  Washington, 
D.  C. 

H.  S.  Washington,*  president.  Section  of  Volcanology ;  Geophysical  Labora- 
tory, Washington,  D.  C. 


^  To  serve  until  representatives  of  permanent  American  committees  are  appointed. 
«  Temporary  organization  ;  permanent  organization  soon  to  be  effected. 
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INTERNATIONAL  UNION  OF  PURE  AND  APPLIED  CHEMISTRY. 

Wilder  D.  Bancroft,  chairman,  Division  of  Chemistry  and  Chemical  Tech- 
nology, National  Research  Council,  Washington,  D.  C. 

INTERNATIONAL   BUREAU    OF   WEIGHTS   AND  MEASURES. 

S.  W.  Stratton,  member  of  bureau ;  director,  United  States  Bureau  of  Stand- 
ards, Washington,  D.  C. 

INTERNATIONAL  STANDARDIZATION. 

Comfort  A.  Adams,  chairman,  American  committee ;  chairman,  Division  of 
Engineering,  National  Research  Council,  New  York  City. 

INTERNATIONAL  ^ ELECTROTECHNICAL  COMMISSION. 

C.  O.  Mailloux,  president.  United  States  National  Committee,  New  York  City. 

CHAIRMEN   OP    NATIONAL   RESEARCH    COUNCIL   AND   ITS  DIVISIONS. 

James  R.  Angell,  chairman.  National  Research  Council. 
Charles  D.  Walcott,  chairman,  Government  Relations. 
John  C.  Merriam,  chairman,  Division  of  States  Relations. 
Vernon  Kellogg,  chairman.  Division  of  Educational  Relations. 
John  Johnston,  chairman,  Division  of  Research  Extension. 
R.  M.  Yerkes,  chairman,  Research  Information  Service, 
^b^.  E.  Mendenhall,  chairman,  Division  of  Physical  Sciences. 
Comfort  A.  Adams,  chairman.  Division  of  Engineering. 

W.  D.  Bancroft,  chairman,  Division  of  Chemistry  and  Chemical  Technology. 

E.  B.  Mathews,  chairman.  Division  of  Geology  and  Geography. 

Henry  A.  Christian,  chairman,  Division  of  Medical  Sciences. 

C.  E.  McClung,  chairman,  Division  of  Biology  and  Agriculture. 

W.  V.  Bingham,  chairman,  Division  of  Anthropology  and  Psychology, 

MEMBERS  AT  LARGE. 

Hon.  Elihu  Root,  former  Secretary  of  State,  New  York  City. 
''l^  H.  A.  Bumstead,  former  scientific  attach^  at  London;  professor  of  physics 
and  director  of  the  Sloane  Physical  Laboratory,  Yale  University,  New  Haven, 
Conn. 

Herbert  Hoover,  former  United  States  Food  Administrator ;  trustee,  Leland 
Stanford  Junior  University,  Stanford  University,  Calif. 

III.  Division  of  States  Relations. 

Chairman,  John  C.  ^lerriam. 
Executive  secretary,  Albert  L.  Barrows. 

MKMBERS  of  THE  DIVISTOV. 

John  C.  Merriam,  professor  of  paleontology  and  historical  geology.  University 
of  California,  Berkeley,  Calif. 

Representatives, 
association  of  american  state  geologists. 
Frank  W.  DeWolf,  State  geologist  of  Illinois,  Urbana,  111. 
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SOCIETY  OF  AMERICAN  FORESTERS. 

Hugh  P.  Baker,  dean  of  the  New  York  State  College  of  Forestry  at  Syracuse 
University,  Syracuse,  N.  Y. 

AMERICAN  ASSOCIATION  OF  STATE  HIGHWAY  OFFICIALS. 

Paul  D.  Sargent,  chief  highway  commission,  Augusta,  Me. 

DIVISION  OF  EDUCATIONAL  RELATIONS. 

Vernon  Kellogg,  professor  of  entomology  and  lecturer  in  bionomics,  Leland 
Stanford  Junior  University,  Stanford  University,  Calif. 

DIVISION  OF  RESEARCH  EXTENSION. 

H.  E.  Howe,  vice  chairman  and  executive  officer  of  the  division,  National 
Research  Council,  Washington,  D.  C. 

RESEARCH  INFORMATION  SERVICE. 

Edwin  F.  Gay,  managing  editor  New  York  Evening  Post,  New  York  City. 

DIVISION  OF  PHYSICAL  SCIENCES. 

Ernest  G.  Merritt,  professor  of  physics,  Cornell  University,  Ithaca,  N.  Y. 

DIVISION  OF  ENGINEERING. 

S.  W.  Stratton,  director  U.  S.  Bureau  of  Standards,  Washington,  D.  C. 

DIVISION  OF  CHEMISTRY  AND  CHEMICAL  TECHNOLOGY. 

W.  D.  Bancroft,  professor  of  physical  chemistry,  Cornell  University,  Ithaca, 
N.  Y. 

DIVISION  OF  GEOLOGY  AND  GEOGRAPHY. 

E.  B.  Mathews,  professor  of  mineralogy  and  petrography,  Johns  Hopkins 
University ;  State  geologist  of  Maryland ;  director  State  weather  service,  Balti- 
more, Md. 

DIVISION  OF  MEDICAL  SCIENCES. 

C.  Vaughan,  professor  of  hygiene  and  physiological  chemistry  and  dean  of  ' 
the  medical  school,  University  of  Michigan,  Ann  Arbor,  Mich. 

DIVISION  OF  BIOLOGY  AND  AGRICULTURE. 

A.  F.  Woods,  president,  Maryland  State  College  of  Agriculture,  College  Park, 
Md. 

DIVISION  OF  ANTHROPOLOGY  AND  PSYCHOLOGY. 

J.  Walter  Fewkes,  Chief  Bureau  of  American  Ethnology,  Smithsonian  In- 
stitution, Washington,  D.  C. 

MEMBERS  AT  LARGE. 

E.  A.  Birge,  president  University  of  Wisconsin,  Madison,  Wis.  ' 

John  M.  Clarke,  State  geologist  and  palaeontologist ;  director  State  museum, 
education  building,  Albany,  N.  Y. 

H.  E.  Gregory,  Silliman  professor  of  geology,  Yale  University ;  superinten- 
dent. Geological  and  Natural  History  Survey  of  Connecticut,  New  Haven,  Conn. 

Van  H.  Manning,  director,  United  States  Bureau  of  Mines,  Washington, 
D.  C. 
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James  A.  B.  Scherer,  president  Throop  College  of  Technology,  Pasadena, 
Calif. 

Henry  Suzzalo,  president,  University  of  Washington,  Seattle,  Wash. 
IV.  Division  of  Educational  Relations. 

Chairman,  Vernon  Kellogg. 
Secretary,  Albert  L.  Barrows, 

MEMBERS  OF  THE  DIVISION. 

Vernon  Kellogg,  professor  of  entomology  and  lecturer  in  bionomics,  Leland 
Stanford  Junior  University,  Stanford  University,  Calif. 

Representatives  of  Societies. 

association  of  american  colleges. 

Donald  J.  Cowling,  president  Carleton  College,  Northfield,  Minn. 

ASSOCIATION  OF  AMERICAN  UNIVERSITIES. 

A.  Ross  Hill,  president  University  of  Missouri,  Columbia,  Mo. 

AMERICAN  ASSOCIATION  OF  UNIVERSITY  PROFESSORS. 

E.  Percival  Lewis,  professor  of  physics.  University  of  California,  Berkeley, 
Cahf. 

NATIONAL  ASSOCIATION  OF  STATE  UNIVERSITIES. 

Frank  L.  McVey,  president  University  of  Kentucky,  Lexington,  Ky. 

UNITED  STATES  BUREAU  OF  EDUCATION. 

 ,  United  States  Bureau  of  Education,  Washington,  D.  C. 

AMERICAN  COUNCIL  ON  EDUCATION. 

S.  P.  Capen,  director  American  Council  on  Education,  818  Connecticut  Avenue, 
Washington,  D.  C. 

RESEARCH  FELLOWSHIP  BOARD  OF  THE  NATIONAL  RESEARCH  COUNCIL. 

Simon  Flexner,  director  of  laboratories  Rockefeller  Institute  for  Medical  Re- 
search, Sixty-sixth  Street  and  Avenue  A,  New  York  City. 

MEMBERS  AT  LARGE. 

Abraham  Flexner,  secretary  General  Education  Board,  New  York  City. 

H.  E.  Gregory,  Silliman  professor  of  geology,  Yale  University ;  superintendent 
Geological  and  Natural  History  Survey  of  Connecticut,  New  Haven,  Conn. 

Herbert  Hoover,  ex-United  States  Food  Administrator;  trustee  of  Leland 
Stanford  Junior  University,  Stanford  University,  Calif. 

A.  O.  Leuschner,  professor  of  astronomy  and  director  of  the  students'  observa- 
tory', University  of  California,  Berkeley.  Calif. 

J.  C.  Merriam,  professor  of  paleontology  and  historical  geology.  University 
of  California,  Berkeley,  Calif. 

H.  S.  Pritchett,  president  Carnegie  Foundation  for  tbe  Advancement  of  Teach- 
ing, New  York  City. 

Col.  Robert  I.  Rees,  General  Staff,  and  Chief  Education  and  Recreation 
Branch  of  the  War  Plans  Division,  War  Department.  Washington,  D.  C. 

R.  M.  Yerkes,  chairman  research  information  service,  National  Research  Coun- 
cil, Washington,  D.  C. 
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V.  Division  of  Research  Extension. 

Chairman,  John  Johnston. 

Vice  Chairman,  Harrison  E.  Howe. 

E^CECUTIVE  COMMITTEE. 

Chairman,  John  Johnston.  G.  K.  Burgess. 

Vice  Chairman,  Harrison  E.  Howe.         A.  D.  Flinn, 
C.  E.  K.  Mees. 

MEMBERS  OF  THE  DIVISION. 

Ex  Officio. 

Charles  E.  Mendenhall,  chairman  division  of  physical  sciences,  National  Re- 
search Council ;  professor  of  physics,  University  of  Wisconsin,  Madison,  Wis. 

Comfort  A.  Adams,  chairman  division  of  engineering,  National  Research 
Council ;  past  president  American  Institute  of  Electrical  Engineers ;  Lawrence 
professor  of  engineering,  Harvard  University,  Cambridge,  Mass. 

W.  D.  Bancroft,  chairman  division  of  chemistry  and  chemical  technology, 
National  Research  Council ;  professor  of  physical  chemistry,  Cornell  University, 
Ithaca,  N.  Y. 

Representatives  of  Government  Bureaus, 
bureau  of  mines. 

F.  G.  Cottrell,  assistant  director.  United  States  Bureau  of  Mines,  Wash- 
ington, D.  C. 

BUREAU  OF  CHEMISTRY. 

F.  P.  Veitch,  chemist  in  charge  of  leather  and  paper  laboratory.  United  States 
Bureau  of  Chemistry,  Department  of  Agriculture,  Washington,  D.  C. 

BUREAU  OF  STANDARDS. 

G.  K.  Burgess,  Chief  of  Metallurgical  Division,  United  States  Bureau  of 
Standards,  Washington,  D.  C. 

Members  at  Large. 

L.  H.  Baekeland,  member  naval  consulting  board,  Yonkers,  N.  T. 

John  J.  Carty,  vice  president  American  Telephone  &  Telegraph  Co.,  195 
Broadway,  New  York  City. 

Gano  Dunn,  president  the  J.  G.  White  Engineering  Corporation,  43  Exchange 
Place,  New  York  City. 

Alfred  D.  Flinn,  secretary  of  the  Engineering  Foundation,  29  West  Thirty- 
ninth  Street,  New  York  City. 

Harrison  E.  Howe,  executive  officer  of  the  division,  Washington,  D.  C. 
%John  Johnston,  professor  of  chemistry,  Yale  University,  New  Haven,  Conn. 

C.  E.  K.  Mees,  director  of  development  and  research,  Eastman  Kodak  Co., 
Rochester,  N.  Y. 

Walter  Rautenstrauch,  professor  of  mechanical  engineering,  Columbia  Uni- 
versity, New  Y'ork  City. 

C.  P.  Townsend,  patent  attorney,  Washington,  D.  C. 

E.  W.  Washburn,  head  of  the  department  of  ceramic  engineering^,  and  pro- 
fessor of  ceramic  chemistry.  University  of  Illinois,  Urbana,  111. 

W.  R.  Whitney,  director  of  research  laboratory,  General  Electric  Co.,  Schen- 
ectady, N.  Y. 
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VI.  Research  Information  Service. 
Chairman,  R.  M.  Yerkes. 

Vice  chairman,  Rear  Admiral  Albert  P.  Niblack. 

EXECUTIVE  COMMITTEE. 

Chairman,  R.  M.  Yerkes.  Wesley  C.  Frost. 

Vice  chairman,  Rear  Admiral  Albert    Charles  E.  MendenhalL 
P.  Niblack.  Edwin  F.  Gay. 

MEMBERS  OF   THE  DIVISION. 

Ex  Officio. 

James  R.  Angell,  chairman  National  Research  Council ;  dean  of  the  facul- 
ties of  arts,  literature,  and  science,  and  head  of  the  department  of  psychol- 
og>%  University  of  Chicago,  Chicago,  111. 

C.  D.  Walcott,  chairman  Government  division ;  secretary  Smithsonian  In- 
stitution ;  president  National  Academy  of  Sciences,  Washington,  D.  C. 

George  E.  Hale,  chairman  division  of  foreign  relations;  director  Mount 
Wilson  Observatory,  Carnegie  Institution  of  Washington,  Pasadena,  Calif. 

John  C.  Merriam,  chairman  division  of  States  relations;  professor  of  pale- 
ontology and  historical  geology.  University  of  California,  Berkeley,  Calif. 

Vernon  Kellogg,  chairman  division  of  educational  relations;  professor  of 
entomology  and  lecturer  in  bionomics,  liCland  Stanford  Junior  University, 
Stanford  University,  Calif. 

VJohn  Johnston,  chairman  division  of  research  extension;  professor  of  chem- 
istry, Yale  University,  New  Haven,  Conn. 

R.  M.  Yerkes,  chairman  research  information  service.  National  Research 
Council,  W^ashington,  D.  C. 

C.  E.  Mendenhall,  chairman  division  of  physical  sciences ;  professor  of  phys- 
ics, University  of  Wisconsin,  Madison,  Wis. 

C.  A.  Adams,  chairman  division  of  engineering;  past  president  American  In- 
stitute of  Electrical  Engineers ;  Lawrence  professor  of  engineering,  Harvard 
University,  Cambridge,  Mass. 

W.  D.  Bancroft,  chairman  division  of  chemistry  and  chemical  technology ; 
professor  of  physical  chemistry,  Cornell  University,  Ithaca,  N.  Y. 

E.  B.  Mathews,  chairman  division  of  geology  and  geography ;  professor  of 
mineralogy  and  petrography,  Johns  Hopkins  University ;  State  geologist  of 
Maryland ;  director  State  weather  service,  Baltimore,  Md. 
'^^^  H.  A.  Christian,  chairman  division  of  medical  sciences ;  Hersey  professor  of 
the  theory  and  practice  of  physic,  Harvard  University;  physician  in  chief 
Peter  Bent  Brigham  Hospital,  Boston,  Mass. 

^  C.  E.  McClung,  chairman  division  of  biology  and  agriculture ;  professor  of 
zoology,  and  director  of  zoological  laboratory,  University  of  Pennsylvania, 
Philadelphia,  Pa. 

W.  V.  Bingham,  chairman  division  of  anthropology  and  psychology ;  pro- 
fessor of  psychology,  and  head  of  the  division  of  applied  psychology,  Carnegie 
Institute  of  Technology,  Pittsburgh,  Pa. 

Rkphesentatives  of  Govern.mknt  Depaktments. 

department  of  state. 

Wesley  C.  Frost,  assistant  acting  foreign  trade  adviser. 
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DEPAllTMBNT  OF  TREASURY. 

J.  W.  Scheresr-hewsky,  United  States  Public  Health  Service,  Assistant  Sur- 
geon General,  Washington,  D.  C. 

DEPARTMENT  OF  WAR. 

Brig.  Gen.  Marlborough  Churchill.  Director  of  Military  Intelligence,  Military 
Intelligence  Branch,  General  Staff,  Washington,  D.  C. 

DEPARTMENT  OF  JUSTICE. 

Frank  Burke,  Chief  of  the  Bureau  of  Investigation. 

POST  OFFICE  DEPARTMENT. 

Joseph  Stewart,  special  assistant  to  the  Attorney  General,  Washington,  D.  C. 

DEPARTMENT  OF  THE  NAVY. 

Rear  Admiral  Albert  P.  Niblack,  Director  Naval  Intelligence,  Naval  Intelli- 
gence Office,  Washington,  D.  C. 

DEPARTMENT  OF  THE  INTERIOR. 

Van  H:  Manning,  Director  United  States  Bureau  of  Mines,  Washington, 
D.  C. 

DEPARTMENT  OF  AGRICULTURE. 

Carl  L.  Alsberg,  Chief  Bureau  of  Chemistry,  Washington,  D.  C. 

DEPARTMENT  OF  COMMERCE. 

S.  W.  Stratton,  Director  United  States  Bureau  of  Standards,  Washington, 
D.  C. 

DEPARTMENT  OF  LABOR. 

Royal  Meeker,  United  States  Commissioner  of  Labor  Statistics,  Washington, 
D.  C. 

MEMBERS  AT  LARGE. 

Clement  W.  Andrevrs,  librarian  the  John  Crerar  Library,  Chicago,  111. 

Fuller  E.  Callav^ay,  cotton  financier  and  manufacturer,  Lagrange,  Ga. 

W.  R.  DeField,  management  engineer,  208  La  Salle  Street,  Chicago,  111. 

Edwin  F.  Gay,  managing  editor  Nev^  York  Evening  Post,  New  York  City. 
'    Milton  J.  Greenman,  director  Wistar  Institute  of  Anatomy  and  Biology, 
Philadelphia,  Pa. 

Charles  F.  Kettering,  president  the  Dayton  Engineering  Laboratories  Co., 
Dayton,  Ohio. 

Arthur  D.  Little,  president  Arthur  D.  Little  (Inc.)  Industrial  Research 
Laboratories,  30  Charles  River  Road,  Cambridge,  Mass. 

Raymond  Pearl,  professor  of  biometry  and  vital  statistics,  the  Johns  Hopkins 
University,  Baltimore,  Md. 

F.  S.  Terry,  manager  National  Lamp  Works  of  the  General  Electric  Co., 
Nela  Park,  Cleveland,  Ohio. 

Milton  C.  Whitaker,  consulting  chemical  engineer.  New  York  City. 

B.  DIVISIONS  OF  SCIENCE  AND  TECHNOLOGY. 

VII.  Division  of  Physical  Sciences. 

Chairman,  C.  E.  Mendenhall. 

Vice  chairman,  Augustus  Trowbridge. 
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EXECUTIVE  COMMITTEE. 

Chairman.  C.  E.  Mendenhall.  R.  A.  Millikan.  ^ 

Vice  chairman,  Augustus  Trowbridge.  H.  N.  Russell. 
William  Bowie.  E.  B.  Wilson. 

MEMBERS  or  THE  DIVISION. 

C.  E.  Mendenhall,  professor  of  physics,  University  of  Wisconsin,  Madison, 
Wis. 

Representatives  of  Societies. 

american  astronomical  society. 

W.  W.  Campbell,  director  Lick  Observatory,  Mount  Hamilton,  Calif. 
H.  N.  Russell,  professor  of  astronomy,  Princeton  University,  Princeton,  N.  J. 
^Joel  Stebbins,  professor  of  astronomy  University  of  Illinois,  Urbana,  HI. 

AMERICAN  PHYSICAL  SOCIETY. 

:  H.  A.  Bumstead,  professor  of  physics  and  director  of  the  Sloane  Physical 
Laboratory,  Yale  University,  New  Haven,  Conn. 

•  William  Duane,  professor  of  biophysics,  Harvard  University  Medical  School, 
Boston,  Mass. 

Irving  Langmuir,  research  laboratory  General  Electric  Co.,  Schenectady, 
N.  Y. 

Ernest  G.  Merritt,  professor  of  physics,  Cornell  University,  Ithaca,  N.  Y. 
R.  A.  Millikan,  professor  of  physics,  University  of  .Chicago,  Chicago,  111. 
E.  B.  Wilson,  professor  of  mathematical  physics  in  charge  of  department  of 
physics,  Massachusetts  Institute  of  Technology,  Cambridge,  Mass. 

AMERICAN  MATHEMATICAL  SOCIETY. 

E.  W.  Brown,  professor  of  mathematics,  Yale  University,  New  Haven,  Conn. 
L.  E.  Dickson,  professor  of  mathematics,  University  of  Chicago,  Chicago.  111. 
H.  S.  White,  professor  of  mathematics,  Vassar  College,  Poughkeepsie,  N.  Y. 

MEMBERS   AT  LARGE. 

J.  S.  Ames,  professor  of  physics,  director  of  physical  laboratory,  Johns  Hop.- 
kins  University,  Baltimore,  Md. 

L.  A.  Bauer,  director  department  of  research  in  terrestrial  magnetism,  Car- 
negie Institution  of  Washington,  Washington,  D.  C. 

William  Bowie,  Chief  Division  of  Geodesy,  United  States  Coast  and  Geodetic 
Survey,  Washington,  D.  C. 

Henry  Crew,  professor  of  physics.  Northwestern  University,  Evanston,  111. 

C.  F.  Marvin,  chief  United  States  W^eathor  Bureau,  Department  of  Agricul- 
ture, Washington,  D.  C. 

Max  Mason,  professor  of  mathematical  physics,  University  of  Wisconsin, 
Madison,  Wis. 

M.  I  Pupin,  professor  of  electromechanics,  Columbia  University,  New  York 
City. 

S.  W.  Stratton,  Director  United  States  Bureau  of  Standards,  Washington, 
D.  C. 

A.  Trowbridge,  professor  of  physics,  Princeton  University,  Princeton,  N.  J. 
A  representative  of  the  Government  division. 
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LIST  OF  COMMITTEES, 

1.  American  section  of  the  International  Astronomical  Union:  Chairman, 
W.  W.  Campbell,  director  Lick  Observatory,  Mount  Hamilton,  Calif. 

2.  American  section  of  the  International  Geophysical  Union:  Chairman, 
William  Bowie,  Chief  of  the  Division  of  Geodesy,  United  States  Coast  and 
Geodetic  Survey,  Washington,  D.  C. 

3.  Committee  on  enlargement  of  the  functions  of  the  International  Bureau  of 
Weights  and  Measures:  Chairman,  S.  W.  Stratton,  Director  United  States 
Bureau  of  Standards,  Washington,  D.  C. 

Subcommittee  on  wave-length  standard  for  a  unit  of  length:  Chairman, 
A.  A.  Michelson,  professor  of  physics  and  head  of  the  department  of  physics. 
University  of  Chicago,  Chicago,  111. 

4.  Committee  on  abstracts,  bibliographies,  and  monographs:  Chairman,  J.  S. 
Ames,  professor  of  physics,  Johns  Hopkins  University,  Baltimore,  Md. 

5.  Committees  on  physical  research.  (These  committees  are  now  being 
organized.) 

VIII.  Division  of  Engineering. 

Honorary  chairman,  Henry  M.  Howe.  * 
Chairman,  Comfort  A.  Adams. 
Vice  chairman,  Galen  H.  Clevenger. 

executive  committee. 

Honorary  chairman,  Henry  M.  Howe.     D.  S.  Jacobus. 

Chairman,  Comfort* A.  Adams.  E.  G.  Spilsbury. 

Vice  chairman,  Galen  H.  Clevenger. 

MEMBERS  OF  THE  DIVISION, 
Representatives  of  Societies, 
american  society  of  civil  engineers. 

Anson  Marston,  dean,  and  director  of  engineering  department,  Iowa  State 
College,  Ames,  Iowa. 

H.  H.  Porter,  president,  American  Water  Works  &  Electric  Co.,  50  Broad 
Street,  New  York  City. 

George  S.  Webster,  director,  .department  of  wharves,  docks,  and  ferries, 
Bourse  Building,  Philadelphia,  Pa. 

AMERICAN   INSTITUTE   OF    MINING   AND   METALLURGICAL  ENGINEERS. 

Hennen  Jennings,  consulting  engineer.  United  States  Bureau  of  Mines,  Wash- 
ington, D.  C. 

Phillip  N.  Moore,  consulting  engineer.  United  States  Bureau  of  Mines,  611 
Merchants-Laclede  Building,  St.  Louis,  Mo. 

Joseph  W.  Richards,  professor  of  metallurgy,  Lehigh  University,  South  Beth- 
lehem, Pa. 

AMERICAN  SOCIETY  OF  MECHANICAL  ENGINEERS. 

Arthur  M.  Greene,  professor  of  mechanical  engineering,  Rensselaer  Poly- 
technic Institute,  Troy,  N.  Y. 
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W.  F.  M.  Goss,  past  president  of  the  American  Society  of  Mechanical  Engi- 
neers, president  Railway  Car  Manufacturers'  Association,  61  Broadway,  New 
York  City. 

D.  S.  Jacobus,  head  of  engineering  department,  Babcock  &  Wilcox,  85  Liberty 
Street,  New  York  City. 

AMERICAN   INSTITUTE   OF  ELECTRICAL  ENGINEERS. 

Comfort  A.  Adams,  past  president  American  Institute  of  Electrical  Engineers, 
Lawrence  professor  of  engineering,  Harvard  University,  Cambridge,  Mass. 

F.  B.  Jewett,  chief  engineer,  Western  Electric  Co.,  463  West  Street,  New 
York  City. 

W.  R.  Whitney,  director  of  research  laboratory,  General  Electric  Co.,  Sche- 
nectady, N.  Y. 

AMERICAN   SOCIETY   FOR  TESTING  MATERIALS. 

A.  A.  Stevenson,  vice  president  Standard  Steel  Works  Co.,  Philadelphia,  Pa. 

ILLUMINATING   ENGINEERING  SOCIETY. 

Edward  P.  Hyde,  director  Nela  Research  Laboratory,  Nela  Park,  Cleveland. 
Ohio. 

WESTERN   SOCIETY  OF  ENGINEERS. 

Arthur  N.  Talbot,  past  president  American  Society  of  Civil  Engineers,  pro- 
fessor of  engineering.  University  of  Illinois,  Urbana,  III. 

SOCIETY  OF  AUTOMOTIVE  ENGINEERS. 

Charles  F.  Kettering,  president  the  Dayton  Engineering  Laboratories  Co., 
Dayton,  Ohio. 

MEMBERS   AT  LARGE. 

E.  D.  Adams,  fellow  American  Society  of  Civil  Engineers;  member  American 
Institute  of  Electrical  Engineers,  71  Broadway,  New  York  City. 

J.  J.  Carty,  vice  president  American  Telephone  &  Telegraph  Co.,  195  Broad- 
way, New  York  City. 

Galen  H.  Clevenger,  consulting  metallurgist,  29  West  Thirty-ninth  Street,  New 
York  City. 

Gano  Dunn,  president  the  J.  G.  White  Engineering  Corporation,  43  Exchange 
Place,  New  York  City. 

Henry  M.  Howe,  professor  emeritus  of  metallurgy  of  Columbia  University, 
Bedford  Hills,  N.  Y. 
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Vernon  Kellogg,  professor  of  entomology  and  lecturer  in  bionomics,  Leland 
Stanford  Junior  University,  Stanford  University,  Calif. 

B.  E.  Livingston,  director  of  laboratory  of  plant  physiology,  Johns  Hopkins 
University,  Baltimore,  Md. 

C.  E.  McClung,  professor  of  zoology,  and  director  of  zoological  laboratory, 
^  University  of  Pennsylvania,  Philadelphia,  Pa. 

C.  F.  INIarbut,  geologist  in  charge  of  soil  survey,  Bureau  of  Soils,  United 
States  Department  of  Agriculture,  Washington,  D.  C. 

A.  G.  Mayor,  director,  marine  biological  laboratory,  Tortugas,  via  Key 
West,  Fla. 

H.  F.  Moore,  deputy  commissioner.  Bureau  of  Fisheries,  United  States  De- 
partment of  Commerce,  Washington,  D.  C. 

J.  R.  Murlin,  professor  of  physiology  and  director  of  vital  economics.  Uni- 
versity of  Rochester,  Rochester,  N.  Y. 

W.  H.  Osgood,  assistant  curator  of  mammalogy  and  ornithology.  Field 
Museum,  Chicago,  111. 

A.  F.  Woods,  president  Maryland  State  College  of  Agriculture,  College 
Park,  Md. 

A  representative  of  the  Government  division. 

LIST  OF  COMMITTEES. 

I.  Committee  to  confer  with  the  division  of  medicine  on  anatomy  (special 
committee)  :  Chairman,  A.  F.  Woods,  president  Maryland  State  College  of 
Agriculture,  College  Park,  Md. 

2.  Committee  on  bibliography  and  publications  (standing  committee)  : 
Chairman,  B.  E.  Livingston,  director  of  laboratory  of  plant  physiology,  Johns 
Hopkins  University,  Baltimore,  Md. 

3.  Committee  on  organization  and  inquiry  on  climatology :  Chairman,  I.  W. 
Bailey,  professor  of  forestry,  Bussey  Institution,  Harvard  University,  Forest 
Hills,  Mass. 

4.  Committee  on  cooperation  and  coordination  (standing  committee)  : 
Chairman,  F.  R.  Lillie,  professor  of  zoology.  University  of  Chicago,  Chicago,  111. 

5.  Committee  on  educational  relations  (standing  committee)  :  Chairman, 
L.  R.  Jones,  professor  of  plant  industry,  University  of  Wisconsin,  Madison, 
Wis.  (a)  Instruction  in  universities:  Special  subcommittee,  B.  M.  Davis, 
botany,  professor  of  botany.  University  of  Penns^vivania,  Philadelphia,  Pa.; 
C.  E.  McClung,  zoology,  professor  of  zoology  and  director  of  zoological  labora- 
tory. University  of  Pennsylvania,  Phihidelphia,  Pa. 

6.  Committee  on  fellowships  (organization  committee)  :  Chairman,  M.  F. 
Guyer,  professor  of  zoology.  University  of  Wisconsin,  Madison.  Wis. 
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7.  Coniniittee  on  fertilizers  (special  committee)  :  Cliairman,  J.  G.  Lipraan, 
director  New  Jersey  Agricultural  Experiment  Station,  New  Brunswick,  N.  J. 

8.  Committee  on  food  and  nutrition:  Chairman,  J.  R.  Murlin,  professor  of 
physiology  and  director  of  vital  economics,  University  of  Rochester,  Rochester, 
N.  Y.  (a)  Animal  nutrition:  Standing  subcommittee,  chairman,  H.  P.  Armsby, 
Pennsylvania  State  College,  Pa.  (&)  Human  nutrition:  Standing  subcommit- 
tee, chairman,  J.  R.  Murlin.  (c)  Protein  metabolism  in  animal  feeding: 
Special  subcommittee,  chairman,  H.  P.  Armsby. 

9.  Committee  on  forestry  (organization  committee)  :  Chairman,  Raphael 
Zon,  United  States  Forest  Service,  Washington,  D.  C. 

10.  Committee  on  marine  biological  laboratory  (special  committee)  :  Chair- 
man, F.  R.  Lillie,  professor  of  zoology.  University  of  Chicago,  Chicago,  111. 

11.  Committee  on  plant  pathology  (standing  committee)  :  Chairman,  G.  R. 
Lyman,  pathologist  in  charge,  plant  diseases  survey,  Bureau  of  Plant  Industry, 
United  States  Department  of  Agriculture,  Washington,  D.  C. 

12.  Committee  to  secure  lists  of  current  biological  problems  (standing  com- 
mittee) :  Chairman,  G.  N.  Collins,  Bureau  of  Plant  Industry,  United  States 
Department  of  Agriculture,  Washington,  D.  C. 

13.  Committee  on  oceanography  to  cooperate  with  division  of  geology  and 
geography :  Chairman,  H.  F.  Moore,  deputy  commissioner,  Bureau  of  Fisheries, 
United  States  Department  of  Commerce,  Washington,  D.  C. 

14.  Committee  on  physiological  salt  requirements  of  representative  culti- 
vated plants  (special  committee)  :  Chairman,  B.  E.  Livingston,  director  of 
laboratory  of  plant  physiology,  Johns  Hopkins  University,  Baltimore,  Md. 

15.  Committee  on  biological  investigations  in  tropical  America  (organization 
committee)  :  Chairman,  A.  S.  Hitchcock,  botanist,  systematic  agrostologist, 
Bureau  of  Plant  Industry,  United  States  Department  of  Agriculture,  Wash- 
ington, D.  C. 

XIII.  Division  of  Anthropology  and  Psychology. 
Chairman,  W.  V.  Bingham. 

EXECUTIVE  COMMITTEE. 

Chairman,  W.  V.  Bingham.  W.  D.  Scott, 

Franz  Boas.*  C.  E.  Seashore. 

J.  W.  Fewkes. 

MEMBERS  OF  THE  DIVISION. 

W.  V.  Bingham,  professor  of  psychology  and  director  of  the  division  of 
applied  psychology,  Carnegie  Institute  of  Technology,  Pittsburgh,  Pa. 

Representatives  of  Societies, 
american  anthropological  association. 

Franz  Boas,  professor  of  anthropology,  Columbia  University,  New  York  City.* 
Roland  B.  Dixon,  professor  of  anthropology,  Harvard  University,  Cambridge, 
Mass. 

J.  Walter  Fewkes,  chief,  Bureau  of  American  Ethnology,  Smithsonian 
Institution,  Washington,  D.  C. 

A.  L.  Kroeber,  curator  of  anthropology,  Museum  of  Anthropology ;  professor 
of  anthropology.  University  of  California,  Berkeley,  Calif. 


>  Resigned. 
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Berthold  Laufer,  curator  of  anthropology,  Field  Museum  of  Natural  History, 
Chicago,  111. 

Clark  Wissler,  curator  of  anthropology,  American  Museum  of  Natural  His- 
tory, New  York  City. 

AMERICAN  PSYCHOLOGICAL  ASSOCIATION. 

James  R.  Angell,  clean  of  the  faculties  of  arts,  literature,  and  science,  and 
head  of  the  department  of  psychology.  University  of  Chicago,  Chicago,  111. 

Raymond  Dodge,  professor  of  psychology,  Wesleyan  University,  Middletown, 
Conn. 

W.  D.  Scott,  professor  of  psychology.  Northwestern  University,  Evanston,  111. ; 
associate  director,  bureau  of  personnel  research,  Carnegie  Institute  of  Tech- 
nology. Pittsburgh,  Pa. 

C.  E.  Seashore,  dean  of  the  graduate  college  and  professor  of  psychology. 
State  University  of  Iowa,  Iowa  City,  Iowa. 

E.  L.  Thorndike,  professor  of  educational  psychology,  teachers'  college,  Co- 
lumbia University,  New  York  City. 

G.  IM.  Whipple,  professor  of  educational  research,  University  of  Michigan, 
Ann  Arbor,  Mich. 

MEMBERS  AT  LARGE. 

S.  I.  Franz,  scientific  director,  Government  Hospital  for  the  Insane,  Wash- 
ington, D.  C. 

P.  E.  Goddard,  curator  of  ethnology,  American  Museum  of  Natural  History, 
New  York  City.  ^ 

Ales  HrdliCka,  curator  of  physical  anthropology,  American  Museum  of  Natural 
History,  New  York  City. 

L.  M.  Terman,  professor  of  education,  Leland  Stanford  Junior  University, 
Stanford  University,  Calif. 

A.  M.  Tozzer,  assistant  professor  of  anthropology  and  curator  of  middle 
American  archaeology  and  ethnology,  Peabody  Museum  of  American  Archae- 
ology and  Ethnology,  Harvard  University,  Cambridge,  Mass. 

Margaret  F.  Washburn,  professor  of  psychology,  Vassar  College,  Poughkeep- 
sie,  N.  Y. 

A  representative  of  the  Government  division. 

The  Research  Fellowship  Board. 

A  sum,  amounting  to  $500,000  for  the  period  of  May  1,  1919,  to  June  30,  1925, 
has  been  pledged  to  be  appropriated  by  the  Rockefeller  Foundation  to  the  Na- 
tional Research  Council  for  the  maintenance  of  national  research  fellowships 
in  physics  and  chemistry,  under  the  direction  of  a  research  fellowship  board 
appointed  by  the  council  of  the  National  Academy  of  Sciences  and  the  executive 
board  of  the  National  Research  Council  in  joint  session. 

The  members  appointed  on  this  board  serve  for  a  period  of  five  years.  With 
them  the  chairmen  of  the  divisions  of  physical  sciences  and  of  chemistry  and 
chemical  technology,  appointed  annually,  serve  in  an  ex  ofiicio  capacity. 

members  of  the  board. 

Henry  A.  Bumstead,  professor  of  physics  and  director  of  the  Sloane  Physical 
Laboratory,  Y'^ale  University,  New  Haven,  Conn. 

Simon  Flexner,  director  of  laboratories.  Rockefeller  Institute  for  Medical 
Research,  Sixth-sixth  Street  and  Avenue  A,  New  York  City. 
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Georpo  E.  Hale,  director  Mount  Wilson  Observatory,  Carnegie  Institution 
of  Washington,  Pasadena,  Calif. 

Klnier  P.  Kohler,  professor  of  chemistry,  Harvard  University,  Cambridge, 
Mass. 

Robert  A.  Millikan,  professor  of  physics.  University  of  Chicago,  Chicago,  111. 

Arthur  A.  Noyes,  professor  of  theoretical  chemistry  and  director  of  the  re- 
search laboratory  of  physical  chemistry,  Massachusetts  Institute  of  Technology, 
Cambridge,  Mass. 

EX  OFFICIO. 

Wilder  D.  Bancroft,  secretary  of  the  board,  chairman  division  of  chemistry 
and  chemical  technology,  1919-20 ;  professor  of  physical  chemistry,  Cornell  Uni- 
versity, Ithaca,  N.  Y. 

Charles  E.  Mendenhall,  chairman  division  of  physical  sciences,.  1919-20; 
professor  of  physics,  University  of  Wisconsin,  Madison,  Wis. 

FELLOWS. 

Fellov^ships  have  been  awarded  to  the  following  persons,  who  have  demon- 
strated a  high  order  of  ability  in  research,  for  the  purpose  of  enabling  them 
to  conduct  investigations  at  educational  institutions  which  make  adequate  pro- 
vision for  research  in  physics  and  chemistry : 

In  chemistry :  F.  R.  Bichowsky,  Edwin  J.  Cohn,  Axel  R.  Olson,  Warren  C. 
Vosburgh,  Emmet  K.  Carver,  Morris  Kharasch,  and  Worth  H.  Rodebush. 

In  physics:  Ernest  F.  Barker,  Arthur  H.  Compton,  Robert  A.  Patterson, 
Albert  E.  Caswell,  Leonard  B.  Loeb,  and  George  Porter  Paine. 

Appendix  B. 

organization  of  the  national  research  council.* 

PREAMBLE.  ^ 

The  National  Academy  of  Sciences,  under  the  authority  conferred  upon  it  by 
Its  charter,  enacted  by  Congress,  and  approved  by  President  Lincoln  on  March 
3,  1863,  and  pursuant  to  the  request  expressed  in  an  Executive  Order  made  by 
President  Wilson  on  May  11,  1918,  hereto  appended,  adopts  the  following  perma- 
nent organization  for  the  National  Research  Council,  to  replace  the  temporary 
organization  under  which  it  has  operated  heretofore. 

ARTICLE    I. — PURPOSE. 

It  shall  be  the  purpose  of  the  National  Research  Council  to  promote  research 
in  the  mathematical,  physical,  and  biological  sciences,  and  in  the  application  of 
these  sciences  to  engineering,  agriculture,  medicine,  and  other  useful  arts,  with 
the  object  of  increasing  knowledge,  of  strengthening  the  national  defense,  and 
of  contributing  in  other  ways  to  the  public  welfare,  as  expressed  in  the  Execu- 
tive Order  of  May  11,  1918. 

ARTICLE  II.  MEMBERSHIP. 

Section  1.  The  membership  of  the  National  Research  Council  shall  be  chosen 
with  the  view  of  rendering  the  Council  an  effective  federation  of  the  principal 
research  agencies  in  the  United  States  concerned  with  the  fields  of  science  and 
technology  named  in  Article  I. 


*  As  amended  previous  to  Dec.  31,  1919, 
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Sec.  2.  The  Couiicil  shall  consist  of — 

1.  Representatives  of  national  scientific  and  technical  societies; 

2.  Representatives  of  the  Government,  as  provided  in  the  Executive  Order; 

3.  Representatives  of  other  research  organizations  and  other  persons  whose 
aid  may  advance  the  objects  of  the  Council. 

ARTICLE    III.  DIVISIONS. 

Section  1.  The  Council  shall  be  organized  in  Divisions  of  two  classes! 

A.  Divisions  dealing  with  the  more  general  relations  and  activities  of  the 
Council ; 

B.  Divisions  dealing  with  related  branches  of  science  and  technology. 

Sec.  2.  The  initial  constitution  of  the  Divisions  of  the  Council  shall  be  as 
follows : 

A.  Divisions  of  General  Relations: 

L  Government  Division. 
II.  Division  of  Foreign  Relations. 

III.  Division  of  States  Relations. 

IV.  Division  of  Educational  Relations^ 
V.  Division  of  Research  Extension. 

VI.  Research  Information  Service. 

B.  Divisions  of  Science  and  Technology: 
VII.  Division  of  Physical  Sciences. 

^       VIII.  Division  of  Engineering. 

IX.  Division  of  Chemistry  and  Chemical  Technology. 
X.  Division  of  Geology  and  Geography. 
XI.  Division  of  Medical  Sciences. 
XII.  Division  of  Biology  and  Agriculture. 
XIII.  Division  of  Anthropology  and  Psychology. 
Sec.  3.  The  number  of  divisions  and  the  grouping  of  subjects  in  Article  III, 
section  2,  may  be  modified  by  the  Executive  Board  of  the  National  Research 
Council. 

Sec.  4.  The  Divisions  of  General  Relations  shall  be  organized  by  the  Executive 
Board  of  the  National  Research  Council  (Article  IV,  section  2). 

Sec  5.  To  secure  the  effective  federation  of  the  principal  research  agencies 
in  the  United  States,  provided  for  in  Article  II,  a  majority  of  the  members  of 
each  of  the  Divisions  of  Science  and  Technology  shall  consist  of  representatives 
of  scientific  and  technical  societies,  chosen  as  provided  for  in  Article  V,  section 
2.  The  other  members  of  the  Division  shall  be  nominated  by  the  Executive 
Committee  of  the  Division,  approved  by  the  Executive  Board  of  the  National 
Research  Council,  and  appointed  in  accordance  with  Article  V,  section  4. 

Sec  G.  The  Divisions  of  the  Council,  with  the  approval  of  the  Executive 
Board,  may  establish  sections  and  committees,  any  of  which  may  include  mem- 
bers chosen  outside  the  membership  of  the  Council. 

ARTICLE    IV.  ADMINISTRATION. 

Section  1.  The  affairs  of  each  Division  shall  be  administered  by  a  Chairman, 
a  Vice-Chairniari,  and  an  Executive  Committee,  of  which  the  Chairman  and 
Vice-Chairman  shall  be  ex-ofiicio  members.  The  ofiicers  and  Executive  Com- 
mittee of  the  Divisions  of  General  Relations  shall  be  appointed  by  the  Executive 
Board  for  such  periods  as  may  be  determined  by  the  Board  except  that  the 
Foreign  Secretary  of  the  National  Academy  of  Sciences  shall  be  ex-ofl[icio 
Chairman  of  the  Division  of  Foreign  Relations.    The  oflftcers  and  Executive 
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Coininlttoe  of  each  of  the  Divisions  of  Science  and  Teclinology  shall  be  elected 
by  the  Division  at  its  annual  meeting,  and  confirmed  by  the  Executive  Board. 

Sec.  2.  The  affairs  of  the  National  Research  Council  shall  be  administered  by 
an  Executive  Board,  of  which  the  officers  of  the  Council,  the  President  and 
Home  Secretary  of  the  National  Academy  of  Sciences,  the  President  of  the 
American  Association  for  the  Advancement  of  Science,  the  Chairmen  and  Vice- 
Chairmen  of  the  Divisions  of  Science  and  Technology,  and  the  Chairmen  of  the 
Divisions  of  General  Relations  shall  be  ex-oflicio  members.  In  the  absence  of 
the  Chairman  of  a  Division  of  General  Relations,  the  Vice-Chairman  or  other 
Executive  Officer  shall  represent  him.  The  Council  of  the  National  Academy 
of  Sciences  and  the  Executive  Board  of  the  National  Research  Council,  meeting 
in  joint  session,  may  nominate  additional  members,  not  to  exceed  12  in  number, 
who,  if  not  alteady  members  of  the  National  Research  Council,  shall  be  ap- 
pointed thereto,  in  accordance  with  Article  V,  section  4.  Chairmen  of  the 
National  Research  Council,  upon  their  retirement,  shall  continue  as  members  of 
the  Executive  Board  for  two  years  beyond  the  period  of  their  appointment. 

Sec.  3.  The  officers  of  the  National  Research  Council  shall  consist  of  a  Chair- 
man, one  or  more  Vice-Chairmen,  a  Secretary,  and  a  Treasurer,  who  shall  also 
serve  as  members  and  officers  of  the  Executive  Board  of  the  Council. 

Sec.  4.  The  officers  of  the  National  Research  Council,  excepting  the  Treasurer, 
shall  be  elected  annually  by  the  Executive  Board.  The  Treasurer  of  the  Na- 
tional Academy  of  Sciences  shall  be  ex-officio  Treasurer  of  the  National  Re- 
search Council. 

Sec.  5.  The  duties  of  the  officers  of  the  Council  and  of  the  Divisions  shall  be 
fixed  by  the  Executive  Board. 

ARTICLE  V.  NOMINATIONS  AND  APPOINTMENTS. 

Section  1.  The  Government  bureaus,  civil  and  military,  to  be  represented  in 
the  Government  Division,  and  the  scientific  and  technical  societies,  to  be  repre- 
sented in  the  Divisions  of  Science  and  Technology  of  the  National  Research 
Council,  shall  be  determined  by  joint  action  of  the  Council  of  the  National 
Academy  of  Sciences  and  the  Executive  Board  of  the  National  Research  Council. 

Sec.  2.  Representatives  of  scientific  and  technical  societies  shall  be  nomi- 
nated by  the  societies,  at  the  request  of  the  Executive  Board,  and  appointed  by 
the  President  of  the  National  Academy  of  Sciences  to  membership  in  the  Coun- 
cil and  assigned  to  one  of  its  Divisions. 

Sec.  3.  The  representatives  of  the  Government  shall  be  nominated  by  the 
President  of  the  National  Academy  of  Sciences  after  conference  with  the  Secre- 
taries of  the  Departments  concerned,  and  the  names  of  those  nominated  shall 
be  presented  to  the  President  of  the  United  States  for  designation  by  him  for 
service  with  the  National  Research  Council. 

Sec.  4.  Other  members  of  the  Council  shall  be  nominated  by  the  Executive 
Committees  of  the  Divisions,  approved  by  the  Executive  Board,  and  appointed 
by  the  President  of  the  National  Academy  of  Sciences  to  membership  and  as- 
signed to  one  of  the  Divisions. 

Sec.  5.  Prior  to  the  first  annual  meeting  of  the  Council  following  January  1, 
1919,  all  Divisions  shall  be  organized  by  appointment  of  their  members  in 
accordance  with  Article  II  and  Article  V,  sections  1  to  4. 

Sec.  6.  As  far  as  practicable  one-third  of  the  original  representatives  of  each 
scientific  and  technical  society,  and  approximately  one-third  of  the  other  orig- 
inal members  of  each  of  the  Divisions  of  Science  and  Technology,  shall  serve 
for  a  term  of  three  years ;  one- third  for  a  term  of  two  years ;  and  one-third 
for  a  term  of  one  year,  their  respective  terms  to  be  determined  by  lot.  Each 
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year  thereafter,  as  the  terms  of  members  expire,  their  successors  shall  be  ap- 
pointed for  a  period  of  three  years. 

Sec.  7.  As  far  as  practicable  a  similar  rotation  shall  be  observed  in  the  ap- 
pointment of  the  members  of  the  Divisions  of  General  Relations. 

Sec.  S.  The  Government  representatives  shall  serve  for  periods  of  three  years, 
unless  they  previously  retire  from  the  Government  office  which  they  represent, 
in  which  case  their  successors  shall  be  appointed  for  the  unexpired  term. 

ARTICLE  VI.  MEETINGS. 

Section  1.  The  Council  shall  hold  one  stated  meeting,  called  the  annual  meet- 
ing, in  April  of  each  year,  in  the  city  of  Washington,  on  a  date  to  be  fixed  by 
the  Executive  Board.  Other  meetings  of  the  Council  shall  be  held  on  call  of 
the  Executive  Board. 

Sec  2.  The  Executive  Board  and  the  Divisions  shall  hold,  annual  meetings, 
at  which,  in  the  case  of  the  Divisions  of  Science  and  Technology,  officers  shall 
be  elected ;  such  other  meetings  may  be  called  as  may  be  required  for  the 
transaction  of  business.  The  annual  meeting  of  the  Executive  Board  shall  be 
held  in  April  in  the  city  of  Washington. 

Sec.  3.  Joint  meetings  of  the  Executive  Board  of  the  National  Research  Coun- 
cil and  the  Council  of  the  National  Academy  of  Sciences  shall  be  held  from 
time  to  time,  to  consider  special  requests  from  the  Government,  the  selection 
of  organizations  to  be  represented  in  the  National  Research  Council,  and  other 
matters  which,  in  the  judgment  of  the  President  of  the  National  Academy, 
require  the  attention  of  both  bodies. 

ARTICLE   VII.  PUBLICATIONS    AND  REPORTS. 

Section  1.  An  annual  report  on  the  work  of  the  National  Research  Council 
shall  be  presented  by  the  Chairman  to  the  National  Academy  of  Sciences,  for 
submission  to  Congress  in  connection  with  the  annual  report  of  the  President 
of  the  Academy. 

Sec.  2.  Other  publications  of  the  National  Research  Council  may  include 
papers,  bulletins,  reports,  and  memoirs,  which  may  appear  in  the  Proceedings 
or  Memoirs  of  the  National  Academy  of  Sciences,  in  the  publications  of  other 
societies,  in  scientific  and  technical  journals,  or  in  a  separate  series  of  the 
Research  Council. 

ARTICLE  VIII.  AMENDMENTS. 

Section  1.  Power  of  amendment  of  these  Articles  of  Organization  shall 
reside  in  the  Council  of  the  National  Academy  of  Sciences. 
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FIFTH  AlfNUAL  REPORT  OF  THE  NATIONAL  RESEARCH  COUNCIL. 


[Prepared  by  Vernon  Kellogg,  permanent  secretary,  and  the  chairmen  of  divisions.] 
INTRODUCTION. 

As  explained  in  the  fourth  annual  report  of  the  council  (for  1919), 
the  reorganization  of  the  council  converting  it  from  a  war-time  organi- 
zation (with  an  admirable  record  of  useful  achievement)  to  a  peace- 
time organization,  was  accomplished  during  the  end  of  1918  and 
beginning  of  1919.  In  this  period  a  skeleton  of  organization  was 
clothed  with  the  flesh  of  a  living,  active  personnel,  and  a  definite 
program  of  undertaking  was  laid  out.  This  program  has  been 
looked  on  as  a  flexible  and  adaptable  one,  capable  of  expansion  ot 
reduction  or  other  modification  even  to  the  extent,  if  it  seemed 
desirable,  of  complete  making  over.  As  a  matter  of  fact  this  pro- 
gram has  so  far  been  followed  along  its  essential  original  lines,  the 
principal  changes  made  in  it  being  ones  of  extension. 

The  history  of  the  National  Research  Council  during  1920  is  that 
of  an  organization  controlled  by  its  own  membership  and  supported 
by  other  than  Government  aid.  However,  as  indicated  in  the  fourth 
annual  report,  it  is  the  policy  and  hope  of  the  council  to  maintain  close 
contact  with  Government  departments  and  organizations  interested 
in  specific  scientific  work  and  in  the  general  promotion  of  science  in 
the  United  States.  To  this  end  the  council  maintains  a  special 
division  of  Federal  relations  (formerly  called  the  Government  divi- 
sion) which  includes  in  its  membership  representatives,  appointed 
by  the  President  of  the  United  States,  of  various  Government  scien- 
tific departments,  bureaus,  and  organizations.  This  division,  there- 
fore, formally  and  actually  provides  definite  contacts  between  the 
council  and  the  Government. 

GENERAL  POLICIES  AND  ORGANIZATION. 

There  has  been  no  essential  change  in  the  general  policies  or 
organization  of  the  council.  As  it  exists  to-day,  therefore,  the 
National  Research  Council  is  a  cooperative  organization  of  the 
scientific  men  of  America,  including  also  a  representation  of  men  of 
affairs  and  business  men  interested  in  industry  and  engineering  and 
in  the  fundamental  or  ^^pure^'  science  on  which  the  applied 
science  used  in  these  activities  depends.  The  council  enjoys  the 
formal  recognition  and  active  cooperation  of  most  of  the  major 
scientific  and  technical  societies  of  the  country,  its  membership 
being  composed  in  large  part  of  appointed  representatives  of  these 
societies.    Its  essential  purpose  is  the  promotion  of  research  in  the 
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physical  and  biological  sciences  and  the  encouragement  of  the 
application  and  dissemination  of  scientific  knowledge  for  the  benefit 
of  the  Nation. 

The  council  is  composed  of  a  series  of  major  divisions,  one  group 
of  seven  divisions  of  science  and  technology  representing,  respectively, 
physics,  mathematics  and  astronomy;  chemistry  and  chemical  tech- 
nology; psychology  and  anthropology;  geology  and  geography;  biol- 
ogy and  agriculture;  the  medical  sciences;  and  engineering;  and 
another  group  of  six  divisions  of  general  relations,  representing 
foreign  relations.  Federal  relations,  States  relations,  educational 
relations,  research  extension,  and  research  information.  As  sub- 
ordinate or  afhliated  lesser  groups,  each  of  these  divisions  comprises 
a  larger  or  smaller  series  of  committees,  each  with  its  special  problem 
or  subject  of  attention.  There  are  certain  other  committees,  admin- 
istrative and  technical,  which  affiliate  directly  with  the  executive 
board  of  the  council.  Its  general  administrative  officers  are  a 
chairman,  three  vice  chairmen,  permanent  secretary,  treasurer,  and 
a  chairman  of  each  of  the  various  divisions.  All  of  these,  except 
the  permanent  secretary  and  treasurer,  are  elected  annually  by  the 
executive  board  or  by  the  members  of  the  divisions. 

The  council  is  neither  a  large  operating  scientific  laboratorj^  nor  a 
repository  of  large  funds  to  be  given  away  to  scattered  scientific 
workers  or  institutions.  It  is  rather  an  organization  which  while 
clearly  recognizing  the  unique  value  of  individual  work,  hopes  espe- 
cially to  help  bring  together  scattered  work  and  workers  and  to  assist 
in  coordinating  in  some  measure  scientific  attack  in  America  on  large 
problems  in  any  and  all  lines  of  scientific  activity,  especially,  perhaps, 
on  those  problems  w^hich  depend  for  successful  solution  on  the  coop- 
eration of  several  or  many  workers  and  laboratories,  either  within  the 
realms  of  a  single  science  or  representing  difl'erent  realms  in  which 
various  parts  of  a  single  problem  may  lie.  It  particularly  intends 
not  to  duplicate  or  in  the  slightest  degree  to  interfere  with  work 
already  under  way ;  to  such  work  it  only  hopes  to  offer  encouragement 
and  support  where  needed  and  possible  to  be  given.  It  hopes  to  help 
maintain  the  morale  of  devoted  isolated  investigators  and  to  stimu- 
late renewed  effort  among  groups  willing  but  halted  by  obstacles. 
It  will  try  to  encourage  the  interest  of  universities  and  colleges  in 
research  work  and  the  training  of  research  workers,  so  that  the  in- 
spiration and  fitting  of  American  youth  for  scientific  work  may  never 
fall  so  low  as  to  threaten  to  interrupt  the  constantly  needed  output  of 
well-trained  and  devoted  scientific  talent  in  the  land. 

With  any  serious  interruption  in  the  output  of  American  science 
and  scientific  workers,  the  strength  of  the  Nation  will  be  immediately 
threatened.  The  industries  are  to-day  seriously  draining  the  uni- 
versities and  the  technical  bureaus  of  the  Government  in  their  eager 
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search  for  scientific  men.  This  may  mean  an  immediate  advantage 
to  the  industries,  but  it  means  also  an  immediate  menace  to  the  indis- 
pensable scientific  work  of  the  (government  and  universities.  It  is 
the  obtaining  of  a  supply  of  scientific  men  to  satisfy  the  needs  of  the 
industries  at  the  present  at  the  expense  of  the  provision  of  scientific 
men  for  the  future.  For  it  is  upon  the  presence  in  the  universities 
of  a  large  body  of  devoted  and  inspiring  scientific  workers  and 
teachers  that  the  training  and  inspiration  of  new  workers  depends. 

The  methods  of  contributing  practical  assistance  to  American 
science  in  harmony  with  the  general  point  of  view  and  policy  out- 
lined above  which  the  council  has  so  far  adopted  are  various.  One 
is  the  establishment  of  special  committees  of  carefully  chosen  experts 
for  specific  scientific  subjects  or  problems  urgently  needing  considera- 
tion, which  plan  modes  of  attack  and  undertake  to  find  men  and 
means  (with  the  assistance  of  the  general  administrative  offices  of 
the  council)  for  carrying  out  the  plan.  About  80  such  committees 
are  now  in  existence.  Another  is  the  bringing  together  of  industrial 
concerns  interested  in  the  development  of  the  scientific  basis  of  their 
processes  and  inducing  them  to  support  the  establishment  of  special 
laboratories  or  institutions  devoted  to  this  development  under  the 
advice  of  experts  representing  the  council.  Another  is  the  stimula- 
tion of  larger  industrial  organizations,  which  may  be  in  the  situation 
to  maintain  their  own  independent  laboratories,  to  see  the  advantage 
of  contributing  to  the  support  of  pure  science  in  the  universities  and 
research  institutes  for  the  sake  of  increasing  scientific  knowledge  and 
scientific  personnel  on  which  future  progress  in  applied  science  abso- 
lutely depends.  Other  methods  are  the  direct  maintenance  of  uni- 
versity research  fellowships;  the  publication  of  valuable  scientific 
papers  for  which  there  is  at  present  no  other  suitable  prompt  means 
of  issuance;  the  preparation  of  bibliographies  and  abstracts  of  current 
scientific  literature;  the  setting  up  of  well-considered  mechanisms 
for  the  collection  and  distribution  of  information  on  current  research, 
university  and  industrial  research  laboratories  and  facilities,  research 
personnel,  etc.;  and  the  dissemination  through  the  press  and  maga- 
zines of  popular  but  authentic  scientific  news  and  information  for 
the  sake  of  increasing  the  public  interest  in  and  support  of  productive 
scientific  work.  Still  other  forms  of  activities  might  be  listed,  but 
those  given  adequately  illustrate  the  counciFs  methods. 

RELATIONS  TO  THE  NATIONAL  ACADEMY  OF  SCIENCES. 

The  National  Research  Council  was  established  in  1916  at  the 
request  of  the  President  of  the  United  States  under  the  charter  of 
the  National  Academy  of  Sciences.    The  existence  of  the  counci 
and  its  work  was  specially  recognized  by  the  President  by  an  Execu- 
tive order  dated  May  11 , 1918,  in  which  its  institution  by  the  Academy 
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under  its  congressional  charter  was  referred  to,  and  the  Academy  was 
requested  by  this  order  to  perpetuate  the  council  for  the  doing  of 
certain  duties  specified  in  the  order.  In  an  opinion  rendered  by  the 
Attorney  General  of  the  United  States  on  January  29,  1920,  the 
National  Research  Council  was  recognized  as  a  special  agency  of  the 
National  Academy  of  Sciences  for  the  accomplishment  of  certain 
particular  purposes. 

The  funds  derived  by  gift  or  otherwise  for  the  use  of  the  council  are 
held  by  the  Academy  and  are  paid  out  only  on  general  or  specific 
authorization  of  the  Academy.  The  treasurer  of  the  Academy  is 
ex  officio  treasurer  of  the  council  and  all  checks  made  out  by  the 
bursar  of  the  council  are  signed  by  an  official  of  the  Academy  and 
one  of  the  council.  The  council  participates  on  equal  terms  with  the 
Academy  in  the  support  and  use  of  the  Proceedings  of  the  Academy. 

But  the  council  has  its  own  officers  and  membership  and  deter- 
mines, under  the  general  provisions  of  its  founding  by  the  Academy, 
its  own  policies  and  activities. 

RELATIONS  TO  THE  ENGINEERING  FOUNDATION. 

The  Engineering  Foundation,  established  in  1914  by  the  United  Engi- 
neering Society,  representing  the  American  Society  of  Civil  Engineers, 
the  American  Institute  of  Mining  and  Metallurgical  Engineers,  the 
American  Society  of  Mechanical  Engineers  and  the  American  Institute 
of  Electrical  Engineers,  cooperates  closely  with  the  division  of  engi- 
neering of  the  National  Research  Council.  While  the  Engineering 
Foundation  reserves  the  right  to  conduct  researches  under  its  own 
direction  it  is  now  supporting  some  of  the  research  projects  of  the 
division  of  engineering,  notably  a  research  in  the  fatigue  phenomena 
of  metals,  and  in  addition  is  paying  part  of  the  administrative  expenses 
of  the  division.  The  offices  of  the  division  are  in  the  Engineering 
Societies  Building  at  29  West  Thirty-ninth  Street,  New  York  City. 

FINANCIAL  SUPPORT  AND  GIFTS. 

The  major  support  for  the  general  maintenance  expenses  of  the 
National  Research  Council  during  the  past  year  has  come  from  the 
Carnegie  Corporation  of  New  York.  The  corporation  in  March,  1919, 
expressed  its  readiness  to  appropriate  $5,000,000  for  the  erection  of 
a  building  for  the  joint  use  of  the  council  and  the  National  Academy 
of  Sciences,  and  for  an  endowment  for  the  council,  provided  a  suit- 
able site  in  Washington  should  be  obtained  from  other  sources  and  a 
satisfactory  plan  for  the  building  should  be  presented.  The  site 
has  been  procured  and  the  building  plans  are  in  course  of  prepara- 
tion. In  the  meantime  the  corporation  appropriated  $170,000  to 
the  council  for  current  expenses  for  1920. 
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From  tho  Rockefeller  Foundation  appropriations  have  been  re- 
ceived for  the  support  of  the  National  Research  fellowships  in  physics 
and  chemistry  as  provided  for  in  a  pledge  made  by  the  foundation 
in  April,  1919,  to  appropriate  a  total  sum  not  to  exceed  $500,000  for 
the  support  of  these  fellowships  in  the  period  May  1,  1919,  to  June 
30,  1925;  also  for  the  support  of  the  necessary  expenses  in  1920  of  the 
special  committees  of  the  division  of  physical  sciences.  The  Rocke- 
feller Foundation  also  appropriated  in  December,  1920,  the  sum  of 
$15,000  to  defray  the  expenses  of  the  committees  of  the  division  of 
physical  sciences  in  1921. 

From  the  General  Education  Board  appropriations  were  received  for 
the  support  of  a  special  committee  on  the  mental  rating  of  school 
children  and  for  the  support  of  a  survey  of  the  research  situation 
in  the  colleges  and  universities  of  the  country  undertaken  by  the 
division  of  educational  relations.  A  first  appropriation  of  $10,000 
for  this  latter  purpose  was  made  in  September,  1919,  for  carrying 
on  the  survey  until  September  30,  1920,  and  a  second  appropriation 
of  the  same  amount  was  made  in  December,  1920,  for  continuing  the 
survey  until  December,  1921. 

The  Commonwealth  Fund  made  an  appropriation  of  $2,000  a  month 
for  the  six  months  of  January  to  June,  1920,  to  help  meet  the  current 
expenses  of  the  council. 

For  the  support  of  an  investigation,  under  the  direction  of  a  special 
committee  of  the  division  of  engineering,  on  fatigue  phenomena  of 
metals,  the  Engineering  Foundation  appropriated  $15,000  for  1920 
(with  $15,000  more  pledged  for  1921)  and  General  Electric  Co.  gave 
$30,000  to  extend  the  research.  The  University  of  Illinois  provided 
expert  service  and  use  of  laboratories  and  equipment  equivalent  to 
$6,000. 

An  industrial  organization  has  pledged  itself  to  give  the  council 
$25,000  annually  for  five  years  for  use  in  the  promotion  of  funda- 
mental research. 

The  Southern  Pine  Association  appropriated  $10,000  for  the  use 
of  the  committee  on  forestry  of  the  division  of  biology  in  organizing 
and  maintaining  certain  forestry  researches. 

E.  I.  du  Pont  de  Nemours  &  Co.  gave  $5,000  and  the  General 
Motors  Corporation  $2,500  to  the  Council  for  the  special  use  of  the 
research  information  service. 

The  WiUiam  EUery  Hale  fund  gave  the  council  $5,000  for  the  use 
of  the  division  of  foreign  relations  in  the  payment  of  the  share  of 
the  United  States  in  the  expenses  of  the  International  Research 
Council  and  Associated  International  Unions,  and  $750  for  defraying 
the  traveling  expenses  of  delegates  to  the  London  conference  on 
the  International  Catalogue  of  Scientific  Literature. 

Mr.  Julius  Rosenwald,  of  Chicago,  gave  the  council  $1,500  for  the 
maintenance  of  a  special  fellowship  in  biology. 
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Merrell-Soule  Co.  gave  $2,000  and  the  Corn  Products  Refining  Co.  ' 

gave  $1,000  for  the  special  use  of  the  food  and  nutrition  committee  \ 
of  the  division  of  biology  and  agriculture. 

A  friend  gave  the  council  $1,000  for  defraying  the  expenses  of  a  j 

conference  on  industrial  personnel  research.  i 

The  Glass  Containers^  Association  gave  the  council  $1,000  for  the 
use  of  a  special  committee  of  the  division  of  biology  and  agriculture 

on  food-products  investigation.  ! 

The  Corning  Glass  Works  gave  the  council  $800  for  the  support  | 
of  a  research  fellowship  in  ceramics  at  the  University  of  Illinois. 

For  the  support  of  various  special  research  projects  now  under  i 

way  or  planned,  gifts  or  pledges  from  various  sources  have  been  ; 

made,  the  details  of  which  are  not  yet  ready  for  publication.    The  1 

most  notable  of  these  are  the  gifts  and  the  pledges  of  money  or  ^ 
expert  service  for  the  support  of  the  preparation  and  publication 
of  critical  tables  of  physical  and  chemical  constants.    These  gifts 

and  pledges  now  amount  in  money  value  to  approximately  $90,000.  | 

It  is  necessary  to  obtain  at  least  $200,000  in  money  and  expert  I 

service  for  this  undertaking.    (See  special  reference  in  the  report  of  j 

the  division  of  research  extension.)  \ 

NEW  BUILDING.  j 

In  conformity  with  the  provision  made  in  connection  with  the  | 
appropriation  by  the  Carnegie  Corporation,  of  New  York,  for  the  ! 
erection  of  a  building  for  the  joint  use  of  the  National  Academy  j 
of  Sciences  and  the  National  Research  Council,  a  desirable  site  in 
Washington  has  been  obtained  for  approximately  $185,000  by  the  i 
generous  gifts  of  the  following  donors  to  the  National  Academy  of 
Sciences:  Thomas  D.  Jones,  Harold  F.  McCormick,  Julius  Rosen-  | 
wald,  and  Charles  H. 'Swift,  Chicago;  Charles  F.  Brush,  George  W.  i 
Crile,  John  L.  Severance,  and  Ambrose  Swasey,  Cleveland;  Edward 
Dean  Adams,  Mrs.  E.  H.  Harriman,  and  the  Commonwealth  Fund,  i 
New  York  City;  George  Eastman  and  Adolph  Lomb,  Rochester;  ; 
E.  A.  Deeds  and  Charles  F.  Kettering,  Dayton;  Henry  Ford,  Detroit; 
Arthur  H.  Fleming,  Pasadena;  A.  W.  Mellon,  Pittsburgh;  Pierre  S. 
du  Pont,  Wilmington;  Raphael  Pumpelly,  Newport;  Mr.  and  Mrs.  ; 
H.  E.  Huntington,  Los  Angeles;  Corning  Glass  Works,  Corning,  N.  Y.  i 

This  site  is  the  entire  block  between  Twenty-first  and  Twenty-  | 
second  and  B  and  C  Streets,  almost  directly  opposite  the  Lincoln 
Memorial. 

The  preparation  of  plans  for  the  building  is  now  under  way,  and 
the  council  and  Academy  are  confident  that  the  new  building  will  , 
be  of  great  architectural  interest  and  beauty  and  admirably  fitted 
for  practical  use.  ! 
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PRESENT  QUARTERS. 

Because  of  the  sale  to  the  National  Education  Association  of  the 
buildingat  1201  Sixteenth  Street,  which  was  used  by  the  council  in  1919, 
new  quarters  had  to  be  found.  The  council  was  fortunate  in  being 
able  to  lease  a  building  providing  suitable  accommodations  and  in  a 
desirable  part  of  the  city,  at  1701  Massachusetts  Avenue,  into  which 
it  moved  in  June,  1920,  and  which  it  now  holds  on  a  two-year  lease, 
from  July  1,  1920,  subject,  however,  to  possible  sale  on  90  days 
notice. 

PUBLICATIONS. 

Following  careful  study  of  the  counciFs  needs  and  opportunities  for 
service  through  publication,  the  Proceedings  of  the  National  Acad- 
emy of  Sciences  was  designated  as  the  official  organ  of  the  National 
Research  Council  for  the  publication  of  minutes  of  meetings,  accounts 
of  research,  committee,  and  other  reports. 

At  the  same  time,  the  Bulletin  of  the  National  Research  Council 
was  established  for  the  publication  of  contributions  from  the  Research 
Council  other  than  proceedings,  for  which  hitherto  no  appropriate 
agencies  of  publication  have  existed,  and  the  Reprint  and  Circular 
Series  for  the  issuance  and  listing  of  miscellaneous  materials,  either 
printed  or  published,  which  are  desired  for  circulation  by  the  Research 
Council. 

Ten  numbers  of  the  Bulletin,  the  titles  of  which  are  listed  below, 
have  either  been  issued  or  are  in  press.  In  the  Reprint  and  Circular 
Series  14  numbers  have  been  listed. 

BULLETIN  OF  THE  NATIONAL  RESEARCH  COUNCIL. 
Volume  1. 

No.  1.  The  national  importance  of  scientific  and  industrial  research.  By  George 
Ellery  Hale  and  others.    October,  1919.    43  pages. 

No.  2.  Research  laboratories  in  industrial  establishments  of  the  United  States  of 
America.    Compiled  by  Alfred  D.  Flinn.    March,  1920.    85  pages. 

No.  3.  Periodical  bibliographies  and  abstracts  for  the  scientific  and  technological 
journals  of  the  world.    Compiled  by  R.  Cobb.    June,  1920.    24  pages. 

No.  4.  North  American  forest  research.  Compiled  by  the  committee  on  American 
forest  research,  Society  of  American  Foresters.    August,  1920.    146  pages. 

No.  5.  The  quantum  theory.    By  Edwin  P.  Adams.    October,  1920.    81  pages. 

No.  6.  Data  relating  to  X-ray  spectra.    By  William  Duane.    (In  press.) 

No.  7.  Intensity  of  emission  of  X-rays  and  their  reflection  from  crystals.  By  Bergen 
Davis.    Problems  of  X-ray  emission.    By  David  L.  Webster.    (In  press.) 

No.  8.  Intellectual  and  educational  status  of  the  medical  profession  as  represented 
in  the  United  States  Army.    By  Margaret  V.  Cobb  and  Robert  M.  Yerkes.    (In  press.) 
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Volume  2. 

No.  9.  Funds  available  in  the  United  States  of  America  for  the  support  of  scientific 
research.    Compiled  by  Callie  Hull.    (In  press.) 

No.  10.  Report  on  photo-electricity,  including  ionizing  and  radiating  potentials  and 
related  effects.    By  Arthur  Llewelyn  Hughes.    (In  press.) 

REPRINT  AND  CIRCULAR  SERIES  OF  THE  NATIONAL  RESEARCH  COUNCIL. 

No.  1.  Report  of  the  patent  committee  of  the  National  Research  Council.  Presented 
for  the  committee  by  L.  H.  Baekeland,  acting  chairman.    February,  1919.    24  pages. 

No.  2.  Report  of  the  psychology  committee  of  the  National  Research  Council.  Pre- 
sented for  the  committee  by  Robert  M.  Yerkes,  chairman.    March,  1919.    51  pages. 

No.  3.  Refractory  materials  as  a  field  for  research.  By  Edward  W.  Washburn, 
January,  1919.    24  pages. 

No.  4.  Industrial  research.    By  F.  B.  Jewett.    1918.    16  pages. 

No.  5.  Some  problems  of  sidereal  astronomy.  By  Henry  N.  Russell.  October^ 
1919.    26  pages. 

No.  6.  The  development  of  research  in  the  United  States.  By  James  Rowland 
Angell.    November,  1919.    13  pages. 

No.  7.  The  larger  opportunities  for  research  on  the  relations  of  solar  and  terrestrial 
radiation.    By  C.  G.  Abbot.    February,  1920.    14  pages. 

No.  8.  Science  and  the  industries.    By  John  J.  Carty.    February,  1920.    16  pages. 

No.  9.  A  reading  list  on  scientific  and  industrial  research  and  the  service  of  the 
chemist  to  industry.    By  Clarence  Jay  West.    April,  1920.    45  pages. 

No.  10.  Report  on  the  organization  of  the  International  Astronomical  L^nion.  Pre- 
sented for  the  American  section.  International  Astronomical  Union,  by  W.  W:  Campbell, 
chairman,  and  Joel  Stebbins,  secretary.    June,  1920.    48  pages. 

No.  11.  A  survey  of  research  problems  in  geophysics.  Prepared  by  chairmen  of 
sections  of  the  American  Geophysical  Union.    (In  press.) 

No.  12.  Doctorates  conferred  in  the  sciences  in  1920  by  American  universities. 
Compiled  by  Callie  Hull.    (In  press.) 

No.  13.  Research  problems  in  colloid  chemistry.  By  Wilder  D.  Bancroft.  (In 
press.) 

No.  14.  The  relation  of  pure  science  to  industrial  research.  By  John  J.  Carty. 
October,  1916.    16  pages. 

In  these  two  series  of  the  council  publications  approximately 
18,500  copies  have  been  distributed  during  1920.  The  receipts  for 
subscriptions  to  the  Bulletin  and  separate  sales  of  Bulletin  and 
numbers  in  the  Reprint  and  Circular  Series  total  $1,040  for  the  year. 

In  pursuance  of  the  policy  of  assisting  with  the  dissemination  of 
important  scientific  data,  the  council  issued  during  the  year  among 
its  miscellaneous  publications  ^'A  bibliography  of  investigations 
bearing  on  the  composition  and  nutritive  vahie  of  corn  and  corn 
products^'  by  M.  Helen  Keith.  This  bibliography  was  mimeographed 
in  200  copies.    It  is  available  through  the  publication  office. 

During  the  current  year,  approximately  130  priges  of  miimtes, 
committee  reports,  and  special  articles  have  been  published  by  the 
Research  Council  in  the  Proceedings  of  the  National  Academy  of 
Sciences. 

The  executive  board  of  the  National  Research  Council,  in  Decem- 
ber, 1920,  approved  the  following  recommendations  relative  to  the 


PUBLICITY. 


relations  of  the  National  Research  Council  and  the  Proceedings  of 
the  National  Academy  of  Sciences,  with  the  understanding  that  the 
pages  of  the  Proceedings  are  open  to  scientific  contributions  from  all 
sources  under  the  same  conditions,  and  that  the  total  contribution 
of  the  National  Research  Council  to  the  Proceedings  for  the  calendar 
year  1921,  including  subscriptions,  shall  not  exceed  $2,500: 

1.  That  the  National  Academy  of  Sciences  and  the  National  Research  Council  coop- 
erate in  the  publication  of  the  Proceedings,  beginning  with  Volume  VII. 

2.  That  the  material  published  in  the  Proceedings  consist  only  of  articles  in  brief 
form  of  permanent  scientific  value. 

3.  That  the  management  of  the  Proceedings  be  vested  in  an  executive  committee 
of  three,  consisting  of  the  managing  editor  as  chairman,  for  a  term  of  one  year,  of  a 
representative  of  the  Academy,  and  a  representative  of  the  National  Eesearch  Council, 
each  to  be  appointed  for  a  term  of  three  years. 

4.  That  the  editorial  board  consist  of  the  home  secretary  and  the  foreign  secretary 
of  the  Academy,  the  chairman  and  the  permanent  secretary  of  the  Research  Council 
as  ex  officio  members,  and  in  addition  of  10  representatives  of  the  Academy  and  7 
representatives  of  the  National  Research  Council,  these  numbers  corresponding  to  the 
number  of  sections  of  the  Academy  and  the  number  of  divisions  of  science  and  tech- 
nology of  the  Research  Council. 

5.  That,  beginning  with  Volume  VII,  the  financial  responsibility  of  the  Proceedings 
be  shared  equally  by  the  National  Academy  of  Sciences  and  the  National  Research 
Council. 

6.  That,  beginning  with  Volume  VII,  the  operation  of  the  Proceedings  be  placed 
upon  a  budget  basis,  the  size  of  the  volume  in  any  year  to  be  determined  by  the  con- 
ditions of  the  budget,  the  equal  amounts  contributed  by  each  organization  being 
determined  by  mutual  agreement  before  the  beginning  of  each  calendar  year. 

7.  That  the  managing  editor  of  the  Proceedings  be  appointed  by  the  council  of  the 
Academy  and  the  executive  board  of  the  National  Research  Council  upon  the  nomi- 
nation of  the  editorial  board. 

During  1920  the  Research  Council  appropriated  approximately 
$2,500  for  the  support  of  the  Proceedings  of  the  National  Academy 
of  Sciences,  in  return  for  which  copies  of  the  Proceedings  were  sent 
to  each  member  of  the  council  and  certain  space  for  publication  of 
council  materials  was  provided.  For  the  support  of  Botanical 
Abstracts  the  sum  of  $1,500  was  appropriated.  To  promote  and 
facilitate  the  establishment  of  a  Scientific  Instrument  Journal  the 
council  agreed  in  December,  1920,  to  make  a  loan  not  to  exceed  $4,000,. 
to  be  repaid  from  the  earnings  of  the  publication  on  condition  that 
there  should  be  set  up  an  advisory  editorial  board  representing  the 
council.  Final  arrangements  for  the  establishment  of  this  journal 
have  not  yet  been  concluded.  In  December,  1920,  the  council  appro- 
priated $1,000  to  assist  the  Wistar  Institute  in  a  special  distribution 
of  certain  biological  journals  in  foreign  countries, 

PUBLICITY. 

In  order  to  assist  in  making  the  existence  and  the  activities  and 
plans  of  the  National  Research  Council  more  widely  known  the  com- 
mittee on  publicity  has  sent  out  at  various  times  during  the  year  press 
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releases  to  the  newspapers  and  scientific  and  technical  journals  of 
the  country.  Tliis  committee  has  also  maintained  a  special  depart- 
ment in  the  Scientific  American  Monthly  in  which  accounts  of  some 
of  the  scientific  activities  of  the  council,  together  with  other  articles 
on  special  phases  of  science,  have  been  published. 

WIRELESS  TELEPHONY  EXHIBIT. 

In  February  an  exhibit  illustrating  the  history  of  the  invention  and 
perfecting  of  wireless  telephony  was  installed  in  the  rooms  of  the 
National  Research  Council  in  Washington  and  remained  open  to  the 
public  until  late  in  April.  It  w^as  then  transferred  to  the  American 
Museum  of  Natural  History  in  New  York,  and  later  to  the  Art  Insti- 
tute in  Chicago. 

LECTURE  BY  MR.  J.  J.  CARTY. 

In  connection  with  the  wireless  telephony  exhibit,  just  referred  to, 
a  lecture  under  the  auspices  of  the  National  Research  Council  was 
given  on  February  6  in  the  auditorium  of  the  National  Museum  by 
Mr.  J.  J.  Carty,  vice  president  of  the  American  Telephone  &  Telegraph 
Co.  The  lecture  was  illustrated  by  certain  important  pieces  of  appa- 
ratus, some  of  them  of  great  historical  value,  and  by  a  demonstra- 
tion of  speaking  moving  pictures.  It  was  attended  by  a  large 
audience. 

SCIENCE  SERVICE. 

With  the  financial  support  of  Mr.  E.  A.  Scripps  of  Miramar,  Calif., 
a  Science  Service  for  the  dissemination  by  newspapers,  magazines, 
lectures,  motion  pictures,  conferences,  etc.,  of  authentic  popular 
science  has  been  organized  under  the  joint  auspices  of  the  National 
Research  Council,  the  National  Academy  of  Sciences,  the  American 
Association  for  the  Advancement  of  Science,  the  Scripps  estate,  and  a 
group  of  professional  journalists.  The  service  is  managed  by  a  board 
of  trustees  of  15  members,  three  selected  by  each  of  the  five  groups 
above  mentioned,  of  which  Dr.  W.  E.  Ritter,  of  the  Scripps  Institu- 
tion at  La  Jolla,  is  president  and  treasurer,  and  Dr.  Vernon  Kellogg,  of 
the  National  Research  Council,  vice  president  and  chairman  of  the 
executive  committee.  The  editor  and  secretary  is  Dr.  E.  E.  Slosson, 
formerly  associate  editor  of  the  Independent  (New  York),  and  the 
manager,  Mr.  Howard  D.  Wheeler,  formerly  managing  editor  of 
Harpers  Weekly.  The  present  headquarters  of  the  service  is  Wash- 
ington, with  temporary  offices  in  the  rooms  of  the  National  Research 
Council. 

CONFERENCE  ON  INDUSTRIAL  PERSONNEL  RESEARCH. 

A  preliminary  conference  on  industrial  personnel  research  was 
held  on  November  12,  1920,  in  the  rooms  of  the  National  Research 
Council  imder  the  auspices  of  the  council  and  Engineering  Founda- 


INTERNATIONAL  CATALOGUE  OF  SCIENTIFIC  LITERATURE.  15 


tion.  The  expenses  of  this  conference  were  met  by  a  gift  to  the 
National  Research  Council  of  $1,000. 

The  conference  was  attended  by  40  representatives  of  associations 
and  organizations  interested  in  problems  connected  with  industrial 
personnel.  These  included  organizations  of  labor,  capital,  managers, 
engineers,  scientists,  educators,  economists,  and  sociologists.  The 
chief  question  under  discussion  was  the  practicability  of  conducting 
research  relating  to  men  and  women  in  industry  and  commerce^ 
from  management  to  unskilled  labor.  Such  topics  as  the  relations 
of  persons  doing  different  parts  of  the  work  and  the  influence  of 
working  conditions  upon  the  health,  output,  and  happiness  of  the 
workers  are  examples  of  those  which  were  considered  possible  to  be 
made  subjects  of  research.  The  underlying  ideas  which  led  to  the 
conference  were  the  advantages  of  studying  such  questions  by  the 
scientific  methods  of  gathering  facts  and  using  them  to  reach  con- 
clusions, instead  of  discussing  opinions  and  propaganda,  and  the 
need  for  cooperation  among  organizations  and  individuals  engaged 
in  such  studies. 

Prepared  papers  were  presented  by  Dr.  James  R.  Angell,  presi- 
dent of  the  Carnegie  Corporation,  on  Reasons  and  plans  for  research 
relating  to  industrial  personnel,''  and  by  Mr.  Samuel  Gompers, 
president  of  the  American  Federation  of  Labor,  on  Cooperation  of 
workers  in  studies  of  industrial  personnel  matters.'' 

Mr.  Robert  W.  Bruere,  chairman  of  the  committee  on  present 
status  of  industrial  personnel  research,  which  had  been  appointed 
in  advance,  presented  a  report  giving  information  about  the  growtk 
of  research  relating  to  personnel  in  industry  and  some  of  the  organi- 
zations which  carry  it  on. 

A  very  full  discussion  of  these  papers  was  had  and  resolutions 
were  adopted  stating  it  to  be  the  sense  of  the  conference  that  a  per- 
sonnel research  federation  should  be  established  as  soon  as  may  be 
practicable. 

CONFERENCE  ON  INTERNATIONAL  CATALOGUE  OF  SCIENTIFIC 

LITERATURE. 

A  conference  to  consider  the  future  of  the  International  Catalogue 
of  Scientific  Literature  was  held  in  the  rooms  of  the  Royal  Society 
in  London  on  September  28  and  29,  1920.  This  conference  was 
attended  by  representatives  from  Denmark,  England,  France,  Japan, 
Norway,  Sweden,  Switzerland,  United  States,  India,  New  Zealand, 
Victoria,  and  West  Australia.  The  delegates  from  the  United  States 
were  Dr.  Robert  M.  Yerkes,  representing  the  National  Research  Coun- 
cil; Dr.L.E.  Dickson,  representing  the  National  Academy  of  Sciences; 
and  Mr.  L.  C.  Gunnell,  representing  the  Smithsonian  Institution.  At 
this  conference  it  was  unanimously  agreed  to  recommend  that  tha 
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International  Catalogue  of  Scientific  Literature  should  be  tempo- 
rarily continued  in  its  present  form  for  the  year  1915  and  possibly 
also  as  a  single  issue  for  the  period  1916-1920,  provided  adequate 
financial  support  can  be  obtained,  and  that  at  the  earliest  possible 
date  opportunity  be  taken  to  reconsider  the  whole  character  of  the 
subsequent  work  of  the  organization. 

It  was  also  unanimously  agreed  that,  inasmuch  as  the  Royal  Society 
is  no  longer  able  to  accept  financial  responsibility  for  the  catalogue, 
it  is  essential  that  adequate  financial  support,  including  working 
capital,  be  provided. 

On  the  basis  of  these  agreements  the  conference  resolved  that  a 
committee  be  appointed  to  draw  up  definite  proposals  in  accordance 
with  the  agreements  made;  that  the  report  of  the  committee  be  for- 
warded to  the  council  of  the  Royal  Society  and  that  the  council  of 
the  Royal  Society  be  requested  to  take  such  steps  with  regard  to  the 
recommendations  of  this  committee  as  they  think  fit. 

The  committee  appointed  under  this  resolution  made  the  following 
recommendations,  subject  to  adequate  financial  provision  being 
assured:  (a)  That  the  central  bureau  be  instructed  to  proceed  with  the 
publication  of  the  1915  issue;  (6)  that  the  central  bureau  be  further 
instructed  to  collect  material  for  the  period  1916-1920  with  a  view 
to  the  early  publication  of  the  issue  of  1916-1920. 

The  committee  further  recommended  that  the  council  of  the  Royal 
Society  request  the  executive  committee  of  the  international  council 
of  the  catalogue  to  proceed  to  collect  information  as  to  the  various 
issues  raised  in  the  foregoing  resolutions  of  the  conference  and  to 
report  at  as  early  a  date  as  possible. 

At  a  meeting  of  the  interim  committee  of  the  National  Research 

Council  on  November  6,  1920,  following  a  report  by  Dr.  Yerkes  on 

the  conference,  the  following  motion  was  adopted: 

That  the  National  Research  Council  recommend  to  the  council  of  the  National 
Academy  of  Sciences  that  the  Academy  approve  the  action  of  the  London  conference 
September  28-29,  1920,  on  international  catalogue  and  attempt  to  secure  a  grant  of 
$25,000  to  apply  toward  the  cost  of  completing  the  International  Catalogue  of  Scientific 
Literature  during  the  year  1920,  in  accordance  with  the  recommendations  of  the 
London  conference. 

INTERNATIONAL  AUXILIARY  LANGUAGE. 

At  the  Brussels  meeting  of  the  International  Research  Council  in 
July,  1919,  a  committee  was  appointed  to  investigate  and  report  on 
the  present  status  and  possible  outlook  of  the  general  problem  of  an 
international  auxihary  language  and  authorized  to  cooperate  in  its 
studies  with  other  organizations  engaged  in  the  same  work.  Dr.  F. 
G.  Cottrell,  chairman  of  the  division  of  chemistry  and  chemical  tech- 
nology of  the  National  Research  Council,  was  made  chairman  of  the 
committee.    The  work  of  the  committee  has  therefore  centered  so 
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far  in  the  offices  of  Dr.  Cottrell  in  the  National  Research  Council. 
For  the  clerical  assistance  necessary  to  carrying  on  correspondence 
and  work  of  the  committee  Dr.  Cottrell  has  secured  funds  from  gifts 
from  various  private  sources.  The  committee  has  secured  coopera- 
tion through  the  appointment  of  a  special  committee  of  the  British 
Association  for  the  Advancement  of  Science  and  similar  committees 
from  the  American  Association  for  the  Advancement  of  Science  and 
the  American  Council  on  Education,  besides  securing  active  support 
from  several  American  universities.  The  Classical  Association  of 
Great  Britain  and  the  Classical  League  of  America  have  also  appointed 
committees  on  the  subject.  At  the  meeting  of  the  executive  board 
on  April  25,  1920,  the  chairman  of  the  council  was  authorized  to 
appoint  a  representative  of  the  National  Research  Council  on  a  special 
joint  committee  to  make  a  preliminary  study  of  the  general  subject 
of  an  international  auxiliary  language,  to  be  composed  of  representa- 
tives of  the  National  Research  Council,  the  National  Academy  of 
Sciences,  and  the  American  Association  for  the  Advancement  of 
Science. 

It  is  the  purpose  of  the  International  Research  Councirs  committee 
to  make  a  broadly  constructive  and  nonpartisan  study  of  the  whole 
subject  of  international  auxiliary  language. 

EXTENSION  OF  MEMBERSHIP  OF  THE  EXECUTIVE  BOARD. 

At  a  meeting  of  the  executive  board,  October  12,  1920,  on  recom- 
mendation previously  made  to  the  board  by  the  interim  committee, 
a  special  committee  on  revision  of  membership  of  the  executive 
board  was  appointed,  of  which  Dr.  James  R.  Angell  was  made  chair- 
man and  Messrs.  E.  D.  Adams,  Gano  Dunn,  Vernon  Kellogg,  and 
J.  C.  Merriam  members.  The  purpose  of  this  committee  is  to  con- 
sider the  advisability  of  extending  the  membership  of  the  executive 
board  so  as  to  include  a  larger  representation  on  it  of  the  leaders  of 
science,  commerce,  and  industry  not  otherwise  connected  with  the 
council.  So  large  a  part  of  the  membership  of  the  board  at  present 
consists  of  the  general  officers  of  the  council  and  chairmen  of  its 
divisions  that  it  was  felt  desirable  to  bring  into  the  board  a  larger 
number  of  men  whose  interests  were  not  already  specifically  com- 
mitted to  particular  parts  of  the  council's  activities.  A  report  of 
progress  was  made  by  this  committee  on  December  14,  but  a  final 
report  from  it  has  not  yet  been  submitted  to  the  executive  board. 

JOINT  COMMITTEE  WITH  THE  AMERICAN  ASSOCIATION  FOR  THE  ADVANCE- 
MENT OF  SCIENCE  ON  ABSTRACTING  AND  LISTING  SCIENTIFIC  LIT- 
ERATURE. 

In  April,  1920,  the  National  Research  Council  and  the  American 
Association  for  the  Advancement  of  Science  appointed  a  joint  com- 
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mittee  to  consider  the  matter  of  abstracting  and  listing  scientific 
literature.  This  committee  met  in  May  and  prepared  a  report  which 
was  formally  presented  to  the  executive  board  of  the  National 
Research  Council  in  December. 

In  the  meeting  of  this  committee  special  attention  was  given  to  the 
relation  of  the  Concilium  Bibliographicum  (Zurich,  Dr.  H.  H.  Field, 
director)  to  the  work  of  abstracting  and  listing  scientific  literature. 
The  financial  difficulties  under  which  the  Concilium  Bibliographicum 
have  labored  for  some  years  seem  to  make  it  necessary  that  special 
support  be  found  for  the  concilium.  In  this  connection  it  seemed 
advisable  to  review  the  work  of  the  concilium  and  to  consider  if  an 
arrangement  could  not  be  made  whereby  its  work  might  be  widened. 

The  report  of  the  joint  committee  recognized  that  the  Concilium 
Bibliographicum  should  be  perpetuated  and  might  well  serve  as  the 
nucleus  of  a  proposed  international  institute  for  scientific  biblio- 
graphic work.  This  committee  decided  that  the  National  Research 
Council,  because  of  its  type  of  organization  and  its  international 
connections,  is  the  most  suitable  American  agency  to  become  respon- 
sible for  the  initiation  of  the  international  abstracting  and  listing  of 
scientific  literature.  The  officers  of  the  council,  therefore,  have  had 
several  conferences  with  a  philanthropic  foundation  to  consider  the 
financing  of  such  an  institute  with  the  Concilium  Bibliographicum  as 
a  nucleus,  and  have  met  with  a  cordial  response  from  this  foundation. 
Negotiations  are  now  under  way  which  it  is  hoped  will  lead  to  a 
satisfactory  arrangement  for  financing  the  proposed  work  for  a 
number  of  years. 

COMMITTEE  ON  PREPARATION  OF  INTELLIGENCE  TESTS  FOR  ELEMEN- 
TARY SCHOOLS. 

This  committee  has  completed  the  preparation  of  two  scales  for 
use  in  grades  3  to  8.  Early  in  1920  arrangements  were  made  with 
the  World  Book  Co.,  of  Yonkers,  N.  Y.,  for  the  publication  of  mate- 
rials necessary  in  connection  with  the  methods  which  had  been 
developed. 

The  commercial  royalty  from  these  publications,  which  are  to  be 
known  as  the  National  Intelligence  Tests,  is  to  be  paid  to  the  National 
Research  Council  for  the  support  of  similar  research  on  methods  of 
psychological  examining. 

During  the  spring  of  1920  an  extensive  experiment,  the  purpose  of 
which  was  to  supply  data  for  the  equalizing  of  five  alternative  forms 
of  each  of  the  intelligence  scales,  was  conducted  in  the  schools  of 
Washington,  D.  C.  Subsequently  the  scales  were  standardized, 
with  the  cooperation  of  Messrs.  J.  F.  Guy  and  J.  L.  Stenquist  and 
Dr.  Helen  T.  Woolley,  by  their  application  in  the  schools  of  Wash- 
ington, Pittsburgh,  New  York,  and  Cincinnati. 
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rhe  record  blanks  for  Form  1,  scale  A,  and  Form  1,  scale  B,  scoring 
keys,  and  a  Manual  of  Directions  were  finally  prepared  for  press  during 
the  summer  and  published  in  August,  1920.  The  Manual  contains, 
in  addition  to  instructions  for  the  administration  of  the  tests,  age 
and  grade  forms  for  Washington  and  Pittsburgh  and  tentative  general 
age  standards. 

The  manuscript  for  four  additional  alternative  forms  of  scale  A 
and  likewise  of  scale  B  has  been  prepared  for  publication,  and  it  is 
anticipated  that  Form  2  of  each  scale,  with  appropriate  scoring  keys 
and  revision  of  the  Manual  of  Directions,  will  be  published  early 
in  1921. 

After  1920  the  work  on  intelligence  tests  for  elementary  schools 
will  be  conducted  under  the  auspices  of  the  division  of  anthropology 
and  psychology.  The  original  special  committee  appointed  by  the 
executive  board  of  the  council,  prior  to  the  organization  of  the 
division  of  anthropology  and  psychology,  has  been  constituted  a 
committee  of  the  division.  The  continuation  of  this  work  will  be 
financed  from  the  royalties  received  from  the  National  Intelligence 
Tests. 

COMMITTEE  ON  PACIFIC  EXPLORATION. 

The  committee  on  Pacific  exploration  was  authorized  by  the 
executive  board  of  the  council  in  June,  1918,  to  consider  the  need 
for  research  and  exploration  in  and  around  the  Pacific,  the  best 
methods  for  cooperation  in  furtherance  of  present  work,  and  in  the 
initiation  of  new  plans.  The  first  important  subject  to  come  before 
this  committee  was  an  invitation  from  the  Territorial  Government 
of  Hawaii  to  call  a  scientific  conference  in  Honolulu.  Such  a  con- 
gress was  organized  on  an  international  scale,  meeting  in  Honolulu 
in  August,  1920.  The  countries  represented  were  Australia,  Canada, 
Japan,  New  Zealand,  Philippine  Islands,  and  the  United  States. 
The  deliberations  of  this  body  resulted  in  a  report  on  the  problems 
most  urgent  in  the  Pacific  and  recommendations  as  to  how  they  can 
best  be  taken  up. 

At  a  subsequent  meeting  of  the  committee  in  Washington  a  recom- 
mendation was  made  to  the  executive  board  that  its  responsibilities 
be  delegated  to  the  division  of  foreign  relations.  This  recommenda- 
tion was  approved  and  a  new  committee  under  this  division  was 
appointed,  to  be  known  as  the  committee  on  Pacific  investigations. 

AMERICAN  GEOPHYSICAL  UNION. 

The  American  Geophysical  Union,  organized  in  1919,  to  serve  as 
the  American  national  committee'^  of  the  International  Geodetic 
and  Geophysical  Union,  and  to  serve  also  as  the  committee  on 
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geophysics  of  the  National  Research  Council,  comprises  seven  sections, 
as  follows:  (a)  Geodesy,  (&)  seismology,  (c)  meteorology,  (d)  terres- 
trial magnetism  and  electricity,  {e)  physical  oceanography,  (/)  volca- 
nology,  and  (g)  geophysical  chemistry.  The  last  of  these,  section  (g)y 
was  added  to  the  union  early  in  1920  to  make  provision  in  the  union 
for  geophysical  activities  previously  without  representation  in  it. 
Originally  organized  as  a  committee  of  the  division  of  physical 
sciences,  the  American  Geophysical  Union  was,  on  February  14, 

1920,  made  a  committee  of  the  executive  board  of  the  council  in 
recognition  of  the  breadth  of  interest  of  the  sciences  drawn  together 
in  its  organization.  The  union  held  its  first  annual  meeting  on 
April  23,  1920,  when  its  organization  was  completed  and  ratified  by 
action  of  its  assembled  members.  The  function  of  this  body  is  to 
represent  the  National  Research  Council  and  to  care  for  the  interests 
of  the  United  States  in  the  deliberations  and  activities  of  the  Inter- 
national Geodetic  and  Geophysical  Union,  and  to  act  as  an  advisory 
and  initiatory  body  in  promoting  the  advancement  of  geophysics  in 
the  United  States. 

DEATH  OF  CHAIRMAN  BUMSTEAD. 

Dr.  H.  A.  Bumstead,  professor  of  physics  and  director  of  the 
Sloane  Physical  Laboratory  at  Yale  University,  and  chairman  of 
the  National  Research  Council  for  the  year  July  1,  1920,  to  June  30, 

1921,  died  suddenly  in  the  night  of  December  31,  1920,  on  a  train 
which  he  had  taken  from  Chicago  to  return  to  Washington. 

The  following  resolution  was  unanimously  adopted  by  the  interim 
committee  of  the  council  on  January  3,  1921: 

Resolved,  That  the  National  Research  Council  learns  of  the  death  of  Dr.  Henry 
Andrews  Bumstead,  chairman  of  the  council,  wdth  great  sorrow  and  profound  sense 
of  loss.  Dr.  Bumstead  in  his  association  with  the  council  had  revealed  to  its  officers 
and  members  not  only  a  high  capacity  for  administration,  and  a  most  loyal  fidelity 
to  the  aims  and  work  of  the  council,  but  also  a  sweetness  of  disposition  and  personal 
attractiveness  which  had  won  for  him  the  devoted  and  affectionate  regard  of  all  of 
his  colleagues  in  the  council.  In  his  death  the  council  and  the  scientific  world  lose 
a  man  of  most  eminent  attainments,  highest  character,  and  lovable  personality. 

The  National  Research  Council  extends  to  the  bereaved  wife  and  family  its  deepest 
sympathy  and  condolence  and  \vishes  to  express  to  them  its  full  appreciation  of  the 
great  value  of  the  services  which  Dr.  Bumstead  rendered  it  in  the  period  of  his  asso- 
ciation with  it  and  the  great  loss  which  it  suffers  by  his  untimely  death.  But  may 
we  all  remember  that  "that  life  is  long  that  answers  life's  great  ends." 
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REPORTS  OF  DIVISIONS. 
DIVISIONS  OF  GENERAL  RELATIONS. 

DIVISION  OF  FEDERAL  RELATIONS. 
[Charles  D,  Walcott,  Chairman.] 

(For  present  personnel,  see  Appendix  A.) 

The  division  of  Federal  relations  was  provided  for  in  the  organi- 
zation of  the  National  Research  Council  to  carry  out  the  provisions 
of  the  Executive  order  of  the  President  of  the  United  States  of  May 
11,  1919,  that  effective  prosecution  of  the  counciPs  work  requires 
cordial  cooperation  of  the  scientific  and  technical  bureaus  of  the 
Government,  both  military  and  civil.  It  was  first  called  the  divisiort 
of  Government  relations  and  later  the  division  of  Federal  relations. 

At  a  meeting  held  on  December  17,  1920,  Dr.  Augustus  Trowbridge* 
was  elected  secretary  in  place  of  R.  M.  Yerkes,  resigned,  and  the' 
following  new  appointments  to  fill  vacancies  were  announced:  Mr. 
Wilbur  J.  Carr,  to  succeed  Mr.  Julius  G.  Lay  as  representative  of  the 
Department  of  State;  Brig,  Gen.  Dennis  E.  Nolan  to  succeed  Gen. 
Churchill  as  representative  of  the  Military  Intelligence  Division  of 
the  Department  of  War;  Rear  Admiral  Edward  R.  Stitt  to  succeed 
Admiral  Braisted  as  representative  of  the  Medical  Corps  of  the  Navy 
Department;  Capt.  C.  C.  Bloch  to  succeed  Admiral  Earle  as  repre- 
sentative of  the  Bureau  of  Ordnance  of  the  Navy  Department;  Mr. 
Chester  D.  Jarvis  to  succeed  Dr.  Capen  as  representative  of  the 
Bureau  of  Education  of  the  Interior  Department;  Mr.  Earl  H.  Clapp 
to  succeed  Dr.  Graves  as  representative  of  the  Forest  Service  of  the 
Department  of  Agriculture;  Mr.  Ethelbert  Stewart  to  succeed  Dr. 
Meeker  as  representative  of  the  Department  of  Labor. 

The  division,  as  it  stands  on  December  31,  1920,  has  as  members 
representatives  from  the  following  departments  of  the  Government: 

Department  of  the  Treasury:  Department  of  the  Navy: 

Public  Health  Service.  Office  of  Naval  Intelligence.^ 

Department  of  War:  Bureau  of  Navigation. 

Military  Intelligence  Division.  Bureau  of  Ordnance. 

Surgeon  General's  Office. ^  Bureau  of  Construction  and  Repair.. 

Corps  of  Engineers  Bureau  of  Steam  Engineering. 

Ordnance  Department.  Bureau  of  Medicine  and  Surgery.. 

Signal  Corps.  Bureau  of  Yards  and  Docks. 

Coast  Artillery.^ 

Air  Service.  Department  of  the  Interior: 

Chemical  Warfare  Service.  Patent  Office. 

Department  of  Justice:  Bureau  of  Education. 

Division  of  Investigation.  Geological  Survey. 

Post  Office  Department:  Reclamation  Service. 

Division  of  Correspondence.  Bureau  of  Mines. 

I  Representative  not  yet  named. 
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Department  of  Agriculture: 
Weather  Bureau. 
Bureau  of  Animal  Industry. 
Bureau  of  Plant  Industry. 
Forest  Service. 
Bureau  of  Chemistry. 
Bureau  of  Soils. 
Bureau  of  Entomology. 


Smithsonian  Institution. 


Department  of  Commerce: 
Bureau  of  the  Census. 
Bureau  of  Standards. 
Bureau  of  Fisheries. 
Coast  and  Geodetic  Survey. 


Department  of  Labor: 

Information  and  Education  Service. 


Bureau  of  Biological  Survey. 
Bureau  of  Public  Roads. 

The  personnel  of  the  division  will  be  found  in  an  appendix  of  this 
report,  together  with  that  of  the  executive  committee  provided  for 
last  5^ear. 

Progress  has  been  made  in  three  important  problems  under  consid- 
eration at  the  close  of  last  year — the  establishment  of  an  information 
service  of  liaison  representation  from  the  various  Federal  depart- 
ments, the  securing  of  closer  contact  among  the  bureaus  interested 
in  the  statistical  work  of  the  Government,  and  the  investigations  of 
the  joint  committee  upon  relations  between  scientific  agencies  in 
Federal  and  State  Governments. 

The  recommendation  of  the  joint  committee  upon  relations  between 
scientific  agencies  in  Federal  and  State  Governments  was  that  a  gen- 
eral report  should  be  prepared  showing  the  channels  which  have  thus 
far  been  developed  for  research  and  for  the  application  of  scientific 
knowledge  through  cooperation  between  Federal  and  State  agencies. 
The  recommendation  was  approved,  and  the  report  when  completed 
will  be  published  as  a  bulletin  of  the  National  Research  Council. 

The  division  has  given  consideration  to  the  problem  to  make 
suggestions  as  to  what  research  should  be  undertaken  by  the  Gov- 
ernment, what  should  be  left  to  the  universities,  and  what  to  the 
industries.  To  contribute  toward  a  solution  of  the  problem,  a  com- 
mittee on  scope  of  Government  service  was  appointed  to  make  a 
broad  survey  of  scientific  bureaus  of  the  Government  and  recommend 
a  research  policy. 


(For  present  personnel,  see  Appendix  A.) 

During  the  year  the  division  of  foreign  relations  has  assisted  in  the 
formation  of  American  sections  of  the  International  Mathematical 
Union  and  of  the  International  Union  of  Scientific  Radio  Telegraphy, 
contributing  toward  the  expenses  of  the  American  representative, 
Prof.  L.  E.  Dickson,  of  the  University  of  Chicago,  at  the  organiza- 
tion meeting  of  the  International  Mathematical  Union  in  Strasbourg 
in  September,  1920.  Material  has  been  assembled  in  preparation 
of  a  pamplilet  to  give  essential  information  concerning  all  of  the 
international  scientific  and  technical  societies,  and  particularly  those 
in  which  the  United  States  is  taking  part. 


DIVISION  OF  FOREIGN  RELATIONS. 


[George  E.  Hale,  Chairman.] 


DIVISION  OF  STATES  RELATIONS. 
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The  division  this  year  has  had  to  consider  the  matter  of  neces- 
sary American  support,  through  the  payment  of  dues,  for  the  main- 
tenance of  the  International  Research  Council  and  certain  of  its 
associated  unions.  These  bodies,  in  so  far  as  organized,  are  the 
International  Research  Council,  the  International  Astronomical 
Union,  the  International  Union  of  Pure  and  Applied  Chemistry, 
the  International  Union  of  Geodesy  and  Geophysics,  the  Interna- 
tional Mathematical  Union,  and  the  International  Union  of  Scientific 
Radio  Telegraphy. 

The  council  has  been  able  to  pay  the  American  dues  for  these 
organizations  for  the  current  year  by  a  gift  from  the  William  EUery 
Hale  fund.  But  as  the  dues  from  most  other  countries  included  in 
these  international  organizations  are  paid  by  the  Governments  of 
the  participating  countries,  the  division  of  foreign  relations  has  car- 
ried on  negotiations  with  the  Department  of  State  looking  toward 
the  payment  of  these  dues  in  future  years  by  the  Government  of  the 
United  States.  The  sympathetic  attitude  of  the  Department  of 
State  has  resulted  in  the  introduction  by  the  department  in  its  current 
appropriation  bill  of  an  item  for  the  payment  of  the  next  year's  dues. 
Just  as  this  report  is  being  prepared  the  House  committee  of  Congress 
has  presented  this  item  for  the  approval  of  the  House  in  the  Diplo- 
matic and  Consular  appropriations  bill. 

The  division  has  been  closely  in  touch  with  the  work  of  the  coun- 
cil's special  committee  on  Pacific  exploration  and  has  recommended 
that  this  committee  be  reconstituted  and  attached  to  the  division  of 
foreign  relations  on  account  of  the  fundamental  international  rela- 
tions which  will  be  involved  in  the  work  of  this  committee. 

With  the  cooperation  of  the  Research  Information  Service,  the 
division  is  also  engaged  in  the  attempt  to  arrange  for  international 
cooperation  iii  abstracting  and  listing  scientific  literature  by  the 
most  efficient  and  convenient  methods. 

DIVISION  OF  STATES  RELATIONS. 

[John  C.  Merriam,  Chairman.] 

(For  present  personnel,  see  Appendix  A.) 

The  work  of  the  division  of  States  relations  during  1920  has  been 
directed  upon  two  problems : 

1.  A  study  of  the  facilities  for  research  at  the  command  of  scientific 
departments  in  State  governments,  such  as  boards  of  health,  boards 
of  agriculture,  fish  and  game  commissions,  conservation  commissions, 
oflBces  of  the  State  forester,  State  geologist,  State  highway  engineer, 
etc.  This  inquiry  includes  also  a  study  of  the  forms  of  State  govern- 
ment in  so  far  as  the  organization  and  relationship  of  these  depart- 
ments is  concerned  in  order  to  ascertain  whether  the  governmental 
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machinery  provided  by  the  States  affords  the  best  means  for  develop- 
ing scientific  knowledge  and  promoting  its  application. 

Reports  upon  the  organization  and  activities  of  research  activities 
are  in  process  of  preparation  for  10  States.  It  is  believed  that  in 
certain  cases  the  best  interests  of  this  movement  for  strengthening 
the  position  of  science  in  State  governments  can  be  assisted  by  the 
publication  of  reports  of  this  nature.  Arrangements  have  already 
been  made  for  the  publication  of  the  first  of  these  statements,  which 
comprises  a  report  upon  the  organization  and  activities  of  the 
scientific  departments  of  California. 

2.  A  study  of  the  nature  and  extent  of  the  cooperation  in  scientific 
work  between  Federal  bureaus  and  corresponding  State  scientific 
departments  or  other  non-Federal  agencies.  This  project  has  been 
undertaken  jointly  with  the  division  of  Federal  relations. 

It  is  hoped  that  the  results  of  these  studies  can  be  made  useful  in- 
connection  with  the  present  movement  for  the  reorganization  and 
consolidation  in  State  government  by  indicating  ways  in  which  the 
organization  of  State  scientific  departments  may  be  improved  and 
their  relationships  to  each  other  and  to  other  agencies  can  be  made 
more  effective,  their  research  power  and  output  increased,  and  their 
activity  in  the  application  of  scientific  knowledge  to  the  public 
welfare  extended. 

DIVISION  OF  EDUCATIONAL  RELATIONS. 

[Vernon  Kellogg,  Chairman.] 

(For  present  personnel,  see  Appendix  A.) 

The  principal  undertaking  of  the  division  during  1920  has  been 
the  continuance  of  the  survey  of  the  research  conditions  in  the 
colleges  and  universities  of  the  country.  This  survey  has  been 
made  by  correspondence  and  especially  by  personal  visits.  One 
hundred  and  sixteen  colleges  and  universities  have  been  visited  by 
nine  representatives  of  the  council,  of  which  six  were  chairmen  of 
council  divisions.  The  carrying  on  of  the  survey  has  been  made 
possible  by  the  financial  support  of  the  General  Education  Board. 

While  conducting  the  survey,  which  seemed  necessary  before 
planning  and  entering  on  any  extensive  program  for  the  encourage- 
ment of  research  and  the  training  for  research  work  in  educational 
institutions,  a  beginning  has  been  made  in  the  encouragement  of  the 
^establishment  and  cordial  administrative  and  financial  support  of 
*  special  research  committees  in  the  colleges  and  universities.  About 
60  of  these  committees  now  exist,  a  few  of  prewar  standing,  some 
established  during  the  war,  and  some  since  the  beginning  of  the 
division's  survey  work. 


DIVISION  OF  RKSEARC^H  EXTENSION. 
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A  gratifyingly  cordial  response  has  been  received  by  the  division 
from  the  coHeges  and  universities  in  the  course  of  its  activities, 
especially  in  connection  with  the  personal  visits  of  its  representatives 
and  with  its  efforts  to  encourage  the  development  of  research  com- 
mittees. 

In  November  an  executive  committee  of  the  division  was  formed, 
which  met  in  December  and  authorized  the  active  prosecution  of  a 
plan  whereby  the  division,  in  cooperation  with  the  division  of  anthro- 
pology and  psychology,  proposes  to  institute  a  study  of  the  possibili-  j 
ties  in  connection  wdth  the  discovery  and  special  encouragement  of  f 
upper-class  students  especially  capable  of  development  into  research  ' 
workers.    As  a  first  step  in  the  study,  Dr.  George  W.  Stewart, 
professor  of  physics  in  the  State  University  of  Iowa,  will  devote 
most  of  his  time  in  the  first  half  of  1921  to  visiting  a  number  of 
colleges  and  universities  in  States  in  the  Mississippi  and  Ohio  Valleys 
to  discuss  the  matter  with  administrative  officers,  faculty  members, 
and  students. 

Certain  special  reports,  prepared  and  distributed  for  the  purpose  of 
stimulating  interest  in  and  comment  on  the  research  situation  in 
the  colleges  and  universities,  have  been  sent  by  the  division  to 
college  and  university  presidents,  deans  of  graduate  schools,  and 
chairmen  of  research  committees.  These  reports  have  been  given 
much  attention  and  have  brought  to  the  division  a  most  enlightening 
series  of  critical  comments  and  constructive  suggestions. 

Altogether  the  division  feels  that  it  has  a  right  to  believe  that  its 
efforts  are  helping  to  stimulate  a  special  interest  among  scientific 
men  and  university  authorities  in  the  present  research  situation  in 
the  institutions  of  higher  education  in  the  country,  a  situation  which 
just  now  may  fairly  be  regarded  as  critical. 

DIVISION  OF  RESEARCH  EXTENSION. 

[Harrison  E.  Howe,  Chairman.] 

(For  present  personnel,  see  Appendix  A.) 

With  but  few  exceptions  the  tasks  undertaken  by  the  division  of 
research  extension  are  long-time  projects  requiring  considerable 
periods  of  time,  not  only  for  their  completion,  but  for  their  actual 
organization.  In  addition  to  projects  originating  with  the  division 
or  taken  over  by  it  at  the  suggestion  of  others,  there  are  frequent 
calls  upon  it  to  assist  various  other  divisions,  notably  those  of  sci- 
ence and  technology,  in  perfecting  plans  for  organizing  work  and  in 
devising  ways  and  means  for  securing  necessary  finances.  The  offi- 
cers of  the  division  are  also  called  upon  to  render  assistance  on  nu- 
merous committees  of  the  council  and  to  take  over  a  large  part  of 
the  work  in  a  number  of  important  cases. 
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The  following  activities  may  be  noted,  and  these  will  serve  to 

illustrate  the  type  of  work  which  falls  within  the  field  of  the  division  j 

of  research  extension.  j 

Critical  tables  of  physical  and  chemical  coristants. — The  project  to  f 

compile,  and  publish  in  English,  critical  tables  of  physical  and  chem-  i 

ical  constants  originated  with  the  International  Union  of  Pure  and  ! 

Applied  Chemistry  of  the  International  Research  Council,  and  is  ' 

America's  contribution  toward  the  effort  to  provide  better  tables  of  ] 

scientific  data  and  source  books  in  the  English  language.    Following  1 

a  report  by  a  special  committee  of  the  division  of  chemistry  and  | 
chemical  technology,  a  board  of  trustees  was  appointed — H.  K. 

Moore,  representing  the  National  Research  Council,  Julius  Stieglitz,  i 

representing  the  American  Chemical  Society,  and  E.  P.  Hyde,  repre-  J 

senting  the  American  Physical  Society.    To  this  group  the  chairman  , 

of  the  division  of  research  extension  was  added  in  June,  1920,  and  i 

later  made  executive  secretary.  I 

The  present  work  of  the  trustees  is  principally  that  of  securing  a  j 

fund  of  $200,000  which  is  to  underwrite  the  very  considerable  work  j 

necessary  in  preparing  and  publishing  the  volumes  of  constants.  | 

Literature  has  been  prepared  by  Mr.  Paul  Moore,  secretary  of  the  j 
division,  and  at  the  close  of  the  year  there  had  been  obtained  in 
money  and  service  pledged  the  equivalent  of  a  little  more  than  45 
per  cent  of  the  total  budget  of  $200,000. 

During  the  latter  part  of  1920  the  organization  of  the  work  was 
carried  forward  by  the  selection  of  representatives  in  various  indus- 
trial centers,  and  steps  were  taken  to  interest  chemists,  physicists,  j 
and  engineers  in  supplying  information  as  to  the  importance  of  con-  ! 
stants  and  preparing  the  way  for  securing  subscriptions.  * 

It  is  believed  that  the  publication  of  such  tables  affords  one  of  | 
the  most  direct  and  immediate  means  for  stimulating  research,  and 
a  great  deal  of  attention,  therefore,  is  being  given  this  project.           '  | 

Crop  protection  institute. — In  May,  members  of  the  division  of 
biology  and  agriculture  brought  to  the  attention  of  the  chairman  of 

the  division  of  research  extension  the  opportunity  for  cooperation  ' 

between  scientific  groups  and  industrial  groups  interested  in  the  ! 

control  of  injurious  insects  and  plant  diseases.    Subsequently  a  con-  i 

ference  was  called  in  Rochester,  N.  Y.,  and  a  tentative  constitution  ] 

outlined  and  circulated  among  those  interested.    This  was  followed  . 

in  September  by  a  well-attended  meeting  in  Washington,  where  the  ^ 

constitution  was  ratified.    The  first  meeting  of  the  institute  follow-  \ 

ing  this  organization  was  held  in  New  York  in  December,  at  the  re-  j 
quest  of  officers  in  the  Bureau  of  Entomology,  Department  of  Agri- 
culture,  to  discuss  ways  and  means  to  standardize  calcium  arsenate, 

and  methods  for  its  application  in  the  control  of  the  boll-weevil  in  : 
the  cotton  districts.    This  meeting  was  well  attended  by  both  ento- 
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mologists  and  manufacturers  of  the  arsenate  and  dusting  appliances, 
and  it  was  the  concensus  of  opinion  that  the  meeting  was  very  suc- 
cessful and  demonstrated  the  good  that  could  come  from  the  coop- 
erative methods  of  the  institute. 

Later  in  December  it  became  apparent  that  the  scope  of  the  insti- 
tute would  have  to  be  broadened  to  care  for  new  industrial  groups 
interested  in  the  control  of  insects  and  plant  diseases,  but  not  man- 
ufacturers of  insecticides  and  fungicides,  and  preliminary  steps  were 
taken  working  toward  the  necessary  revision  of  the  constitution. 

Alloys. — proposal  to  form  an  Alloys  Research  Association  was 
the  first  definite  project  of  the  division,  and  during  1920  a  number 
of  difficulties  which  seemed  to  confront  the  plan  were  overcome,  and 
at  a  largely  attended  conference  of  representative  metallurgists  with 
the  division  it  was  decided  to  organize  an  informational  service  as 
the  first  activity  of  the  association.  This  work  was  intrusted  to  a 
special  committee  cooperating  with  the  division  of  engineering  and 
a  tentative  constitution  and  by-laws  outlined  under  which  the  asso- 
ciation is  now  being  organized. 

There  have  been  several  conferences  with  industrial  and  other  in- 
terests regarding  the  matter,  and,  at  their  suggestion,  the  manage- 
ment of  the  association  has  been  vested  in  a  committee  chosen  from 
the  divisions  of  engineering,  chemistry  and  chemical  technology,  and 
research  extension. 

The  informational  service  of  the  Alloys  Research  Association  is 
regarded  by  the  division  as  an  experiment  in  assembling  and  dis- 
seminating specialized  knowledge  with  the  hope  that  this  activity 
will  speedily  lead  to  cooperative  research  undertaken  by  the  mem- 
bers of  the  association  as  a  means  of  answering  important  questions 
which  can  not  be  answered  from  the  literature. 

Tanning. — The  Tanners'  National  Council,  which  has  supported  a 
research  laboratory  for  some  time,  has  become  interested  in  the 
possibility  of  founding  a  school  of  tanning,  a  plan  to  accomplish  in 
the  United  States  objects  similar  to  those  of  the  tanning  schools 
abroad.  Through  the  activities  of  the  division  of  research  extension, 
the  council  has  requested  the  National  Research  Council  to  assist 
them  with  their  problem  of  deciding  upon  the  type  of  school,  its  field 
of  activity,  its  location,  etc. 

With  respect  to  the  research  laboratory  of  the  Tanners'  National 
Council,  this  is  now  being  reorganized  under  an  arrangement  with 
the  University  of  Cincinnati,  and  it  is  expected  that  it  will  undertake 
a  new  series  of  problems  with  promise  of  success. 

The  chairman  of  the  division  has  also  been  in  conference  with  State 
authorities  of  Massachusetts  where  the  possibility  of  establishing  a 
trade  school  for  tanning  is  under  consideration. 
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Tobacco. — There  are  large  annual  losses  in  the  tobacco  industry 
from  diseases  which  are  not  well  understood,  and  the  desirability  of 
supporting  research  plans  to  produce  better  disease-resisting  strains 
was  brought  to  the  attention  of  the  division.  Steps  have  been  taken 
to  interest  large  tobacco  concerns  and  tobacco  growers.  It  is  too 
early  to  predict  success  for  the  project,  but  those  who  have  been 
made  acquainted  with  it  are  much  interested  in  the  possibilities,  and 
the  work  of  organizing  the  project  is  still  under  way. 

Forestry. — During  the  year  $10,000,  covering  a  period  of  three 
years,  was  secured  from  the  Southern  Pine  Association  for  the  sup- 
port of  the  work  of  the  committee  on  forestry,  division  of  biology 
and  agriculture.  Subsequently  field  work  was  organized  under  a 
regional  director  in  the  South  and  the  research  is  under  way. 

Ghss. — Following  a  suggestion  made  to  the  American  Ceramic 
Society,  division  of  glass  technology,  a  cooperating  committee  of 
three  has  been  appointed  by  that  society  to  consider  whether  or  not 
there  is  an  opportunity  in  America  for  cooperating  research  on  the 
fundamental  problems  of  glass  making.  This  committee  is  now  ob- 
taining suggestions  from  those  concerned  in  glass  making,  so  that 
definite  recommendations  may  later  be  made  to  the  industry  for  the 
support  of  a  definite  research  program  should  it  be  found  desirable 
to  initiate  cooperative  research  on  glass  problems. 

J\[acaroni. — During  the  year  the  chairman  of  the  division  was  in- 
vited to  attend  the  annual  meeting  of  the  Macaroni  Manufacturers' 
Association,  and  there  had  an  opportunity  to  take  part  in  the  move- 
ment to  secure  the  services  of  a  specialist  to  work  upon  some  of  the 
problems  incident  to  the  manufacture  of  macaroni  and  alimentary 
pastes.  This  is  but  the  beginning  of  what  may  be  expected  to  become 
an  important  research  and  control  laboratory  supported  by  an  or- 
ganization of  manufacturers  in  this  special  field. 

Cotton  cnid  textiles. — Work  has  continued  with  reference  to  inter- 
esting the  textile  industry  in  the  application  of  science  to  its  produc- 
tion problems.  Contact  has  been  made  with  the  National  Wool 
Manufacturers'  Association  through  its  secretary,  for  whom  informa- 
tion has  been  secured,  and  an  effort  is  being  made  to  assist  him  in 
having  the  industries  engage  upon  certain  problems  which  they  have 
selected  as  important  for  their  progress. 

The  chairman  of  the  division  serves  as  secretary  to  the  preliminary 
committee  on  American  cotton  research  authorized  by  the  world  cot- 
ton conference,  and  appointed  by  the  chairman  of  the  National 
Research  Council,  the  presidents  of  the  American  Society  for  Testing 
Materials,  the  National  Association  of  Cotton  Manufacturers,  and  the 
American  Cotton  Manufacturers'  Association.  This  committee  has 
met,  has  enlarged  the  membership,  and  is  at  present  engaged  in 
learning  those  problems  which  are  outstanding  in  the  cotton  field, 
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with  a  view  to  forming  a  definite  program  for  presentation  with  a 
budget  to  those  who  should  be  interested. 

Through  Mr.  Paul  Moore,  secretary  of  the  division,  a  census  has 
been  taken  of  the  textile  research  facilities  of  the  country,  and  a 
great  deal  of  effort  has  been  expended  with  a  view  to  really  interest- 
ing all  those  concerned  with  cotton  growing  and  manufacture  in 
sustained  research. 

Cooperation  of  the  division  has  been  given  the  American  Home 
Economics  Association  in  evolving  their  plan  for  establishing  mini- 
mum standardization  for  those  fabrics  which  make  up  the  principal 
part  of  the  wardrobe,  and  the  facilities  of  the  division  have  also  been 
offered  the  textile  di\'ision  of  the  Bureau  of  Standards  in  the  pursuit 
of  their  research  program. 

Assistance  to  individual  manufacturers, — The  officers  of  the  division 
have  been  called  upon  to  advise  and  assist  manufacturers  desiring 
to  expand  their  research  organizations,  to  install  new  laboratories, 
or  to  get  in  touch  with  those  capable  of  rendering  assistance  on  their 
manufacturing  problems. 

The  division  has  also  offered  to  assist  certain  industrial  associa- 
tions, including  the  American  Gas  Institute  and  the  manufacturers 
of  enameled  metal  ware.  They  have  also  taken  steps  to  familiarize 
farmers'  organizations  with  the  purpose,  work,  and  facilities  of  the 
council  with  special  reference  to  the  division  of  biology  and  agricul- 
ture and  its  committee  on  food  and  nutrition. 

Miscellaneous, — Contact  has  been  maintained  with  the  American 
Institute  of  Baking,  in  which  the  division  has  been  interested  from  the 
inception  of  the  institute,  and  some  attention  has  been  given  the  work 
to  increase  the  facilities  at  the  Marine  Biology  Laboratory ,  with  special 
reference  to  biochemistry  and  biophysics. 

Efforts  have  been  made  to  assist  other  scientific  activities,  such  as 
the  Mulford  expedition  to  South  America  under  the  leadership  of 
Dr.  Rushby,  the  organization  of  the  Tropical  Institute,  the  food  and 
nutrition  program  of  the  division  of  biology  and  agriculture,  and 
various  projects  of  other  divisions. 

During  the  year  the  chairman  of  the  division  has  made  a  number 
of  addresses  before  industrial  and  scientific  groups  on  the  general 
work  of  the  council  and  on  that  of  the  division  in  particular,  and  has 
also  contributed  a  number  of  papers  to  the  technical  and  lay  press. 

Exhibits, — In  February  the  wireless  telephone  exhibit  was  installed 
in  the  rooms  of  the  Research  Council  in  Washington,  and  remained 
there  for  some  time,  attracting  a  great  deal  of  interest  and  favorable 
comment.  It  was  then  transferred  to  the  American  Museum  of 
Natural  History  in  New  York,  where  it  appeared  under  the  auspices 
of  the  division  of  physics,  New  York  Academy  of  Sciences. 
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During  the  meeting  of  the  American  Association  for  the  Advance- 
ment of  Science  the  exhibit  was  installed  at  the  Art  Institute  in 
Chicago  at  the  special  request  of  the  American  Association. 

The  purpose  of  the  exhibit  is  to  emphasize  the  necessity  for  sup- 
porting fundamental  research,  and  its  appearance  was  made  possible 
by  the  American  Telephone  &  Telegraph  Co.,  the  Western  Electric 
Co.,  the  Signal  Corps  and  the  Air  Service  of  the  United  States  Army. 

During  the  year  the  work  of  the  division  increased  to  the  point 
where  it  was  necessary  to  secure  a  secretary,  and  the  division  was* 
fortunate  in  obtaining  the  services  of  Mr.  Paul  Moore. 

RESEARCH  INFORMATION  SERVICE. 

[Robert  M.  Yerkes,  Chairman.] 

(For  present  personnel,  see  Appendix  A.) 

The  service  as  now  organized  consists  of  (1)  a  divisional  committee 
of  39  members,  (2)  an  executive  committee  of  7  members,  (3)  a  resi- 
dent staflF  of  8  members.  This  resident  staff  is  supplemented  im- 
portantly by  the  cooperative  assistance  of  the  chairmen  of  the  other 
divisions  of  the  National  Research  Council,  who  act  as  advisors  and 
consultants  in  matters  pertaining  to  their  respective  fields  of  science 
and  technology. 

The  research  information  service  has  been  organized  primarily  as 
a  general  clearing  house  for  information  concerning  or  affecting 
scientific  and  technological  research.  The  chief  purpose  of  the 
service  is  to  advance  science  and  productive  scholarship  by  supplying 
individuals,  institutions,  or  firms  with  desired  information  concerning 
results  of  research,  problems,  projects,  methods,  procedures,  labora- 
tory construction  and  equipment,  apparatus,  publications,  funds, 
sources  of  information  or  advice,  personnel,  et  cetera. 

Every  effort  is  being  made  to  avoid  duplicating  the  work  of  other 
informational  agencies  and  to  coordinate  and  utilize  their  activities 
and  materials  in  connection  with  the  demands  made  upon  this  service. 
It  was  originally  believed,  and  it  now  appears  that  this  belief  is  justi- 
fied by  the  facts,  that  an  expert  informational  service  can  be  made 
to  encourage  profitable  cooperation  in  research,  to  lessen  undesirable 
duplication  of  work,  to  increase  the  support  of  fundamental  scientific 
investigation,  to  promote  exchange  of  information  concerning  progress 
in  closely  related  investigations,  and  to  render  possible  increasingly 
satisfactory  distribution  of  research  effort  and  greater  wisdom  in 
selection  of  problems  for  investigation. 

During  the  year  1920  the  service  has  replied  to  approximately  500 
requests  for  information  or  advice.  In  almost  every  instance  it  was 
possible  to  supply  either  wholly  or  in  part  the  information  which  was 
sought. 
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In  addition  to  answering  specific  inquiries  the  staff  of  the  service 
has  compiled  and  prepared  for  pubHcation  certain  obviously  im- 
portant scientific  data.  It  has  also  continued  to  develop  and  perfect 
the  fundamental  informational  lists  and  catalogues  which  were  in- 
itiated last  year. 

Of  the  compilations  of  information  referred  to  above,  the  following 
are  typical.  Each  task  was  undertaken  by  reason  of  repeated  requests 
for  the  information  in  question. 

1.  A  list  of  industrial  research  laboratories  in  the  United  States 
with  important  information  concerning  each.  This  was  compiled  by 
Mr.  A.  D.  Flinn  with  the  cooperation  of  Miss  Ruth  Cobb,  of  the 
Research  Information  Service,  and  published  as  a  bulletin  of  the 
National  Research  Council.  The  demand  for  this  list  has  been  un- 
expectedly heavy  and  the  prompt  exhaustion  of  the  original  edition 
has  encouraged  the  service  to  hasten  the  preparation  of  a  second  edi- 
tion, which  will  include  many  more  laboratories  than  the  original 
publication. 

2.  A  list  of  scientific  periodicals  which  publish  bibliographies  and 
abstracts  has  been  compiled  by  Miss  Ruth  Cobb  and  published  in  the 
bulletin  of  the  National  Research  Council. 

3.  In  response  to  varied  and  numerous  requests  concerning  sources 
of  grants  for  scientific  research,  research  institutions  and  foundations, 
the  service  has  assembled  information  concerning  funds  which  are 
available  for  medals,  prizes,  grants,  scholarships,  fellowships,  and 
other  forms  of  appropriation  for  the  encouragement  and  support  of 
research  in  the  mathematical,  physical,  and  biological  sciences.  This 
compilation  is  in  press  and  will  appear  as  Bulletin  No.  9. 

4.  To  meet  varied  needs,  some  of  which  have  been  expressed  by 
correspondents,  reliable  information  concerning  the  cost  of  publica- 
tion and  the  financial  status  of  approximately  80  of  the  principal 
scientific  periodicals  in  the  United  States  has  been  assembled  and 
filed  for  consultation  in  connection  with  the  study  of  problems  of 
publication  and  the  support  of  scientific  periodicals. 

5.  As  one  method  of  keeping  the  research  personnel  file  of  the 
service  complete  and  up  to  date,  a  list  of  doctorates  of  science  and 
philosophy  for  1919  has  been  compiled  by  Miss  Callie  Hull.  This 
information,  in  addition  to  being  made  available  in  the  files  of  the 
service,  has  been  published  in  Science,  November  19  and  26,  1920. 

Information,  unless  assembled  to  meet  a  specific  request,  is  com- 
piled for  one  or  both  of  the  following  reasons:  To  render  available  in 
the  research  information  service  a  complete  up-to-date  file,  as,  for 
example,  in  the  case  of  research  laboratories,  research  personnel, 
research  funds,  or  to  obtain  material  suitable  for  publication  and 
distribution.    Ordinarily,  publication  is  merely  a  convenient  method 
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of  rendering  the  immediately  available  information  readily  accessible 
to  those  who  need  it. 

On  the  fundamental  informational  mechanisms,  the  development 
of  which  was  undertaken  during  the  first  year  of  the  service,  report 
of  progress  is  made  below. 

1 .  Research  laboratories. — This  list  is  planned  to  include  all  scientific 
and  industrial  laboratories  in  which  investigations  are  conducted. 
Concerning  each  laboratory  the  following  information  ordinarily  is 
available,  in  addition  to  name  and  address:  Personnel,  date  of  organi- 
zation, classification  as  Federal,  State,  city,  university,  independent, 
and  either  scientific  or  industrial,  rating  as  to  equipment,  space 
available,  annual  expenditure,  chief  lines  of  research  provided  for, 
and  current  investigations. 

This  list  is  rapidly  being  increased  and  the  information  concerning 
each  establishment  completed  to  date.  The  numbers  of  records  for 
the  several  classes  of  laboratories  follow:  Industrial,  350;  academic, 
800;  Federal,  275;  State,  750;  city,  360;  independent,  175. 

2.  It  was  initially  attempted  to  secure  the  titles  of  current  investi- 
gations directly  from  investigators  in  order  that  information  should 
be  available  concerning  work  which  is  in  progress  within  a  given  field. 
This  has  proved  to  be  unsatisfactory  because  of  the  annoyance  to 
investigators  and  the  incompleteness  of  returns.  The  files  now  con- 
tain approximately  1,500  records  of  current  work,  distributed  as 
follows:  Agriculture,  225;  astronomy,  75;  biology,  250;  chemistry^ 
250;  engineering,  100;  mathematics,  30;  medicine,  300;  physics,  150; 
psj^chology,  50;  miscellaneous,  50.  This  incomplete  current  investi- 
gation file  is  importantly  supplemented  by  the  research  laboratory  file, 
which  for  all  of  the  principal  research  establishments  of  the  country 
carries  indication  of  the  chief  lines  of  investigation. 

Thus  far  in  the  development  of  the  service,  relatively  little  atten- 
tion has  been  given  to  data  concerning  research  in  Federal,  State,  or 
municipal  laboratories,  because  this  is  to  a  considerable  degree 
available  through  official  reports  and  informational  bureaus. 

3.  The  personnel  file  contains  essential  information  concerning 
approximately  13,000  men  and  women  in  the  United  States  who  are 
qualified  by  training  and  experience  for  scientific  research.  It  is 
planned  to  perfect  and  keep  this  list  up  to  date  in  order  that  it  may 
be  used  both  as  a  general  source  of  information  concerning  scientific 
personnel  and  as  a  source  of  lists  of  eligibles  for  specified  positions. 

As  an  experiment  in  securing  greater  efficiency  in  the  use  of  the 
personnel  file,  the  records  of  one  group  of  scientists  are  being  trans- 
lated into  the  Findex  punch-card  system. 

4.  The  wisdom  of  the  executive  committee  of  the  Research  In- 
formation Service  in  urging  the  development  of  a  library  of  scientific 
source  books  has  been  amply  demonstrated  by  the  experience  of  the 
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year.  Funds  have  not  been  available  for  the  purchase  of  any  except 
immediately  and  urgently  needed  books,  but  effort  is  being  made  to 
secure  by  exchange  or  gift  valuable  series  of  bibliographies  or  abstracts 
which  are  now  in  the  library  of  the  National  Academy  of  Sciences. 
It  is  planned  that  this  special  library  should  ultimately  contain  all  of 
the  important  bibliographic,  abstracting,  and  reviewing  periodicals 
for  science  and  technology,  and  in  addition  the  essential  compilations 
of  tables,  handbooks,  digests,  catalogues,  etc.  No  such  collection  of 
works  for  the  field  of  the  Research  CounciFs  interest  is  available  in 
any  single  place  in  Washington,  hence  the  extreme  desirability  of 
developing  this  projected  library  of  sources  as  rapidly  as  the  resources 
of  the  Research  Information  Service  permit. 

5.  A  list  of  informational  bureaus  and  other  agencies  which  are 
concerned  partly  or  wholly  with  science  and  its  applications  is  in 
course  of  preparation.  This  is  utilized  first  of  all  to  avoid  undesirable 
duplication  of  informational  activities,  and  secondarily  as  an  aid  to 
the  satisfactory  handling  of  specific  informational  inquiries.  It  is 
planned  to  include  in  the  list  not  only  specialized  informational 
organizations  but  institutions,  firms,  and  individuals  which  are  recog- 
nized authorities  on  certain  subjects. 

Experience  has  indicated  in  connection  with  efforts  to  utilize  exist- 
ing sources  of  information  that  it  is  more  satisfactory  to  assemble 
information  and  forward  it  directly  to  the  correspondent  than  to  refer 
his  request  to  a  supposedly  dependable  special  source.  The  service, 
as  a  result  of  trial,  has  adopted  the  policy  of  assembling  information, 
so  far  as  is  possible,  instead  of  referring  inquiries  with  the  request 
that  the  information  be  sent. 

6.  The  informational  file  concerning  funds  for  the  encouragement 
and  support  of  productive  scholarship  has  already  been  referred  to 
in  the  section  on  compilations.  It  promises  to  become  one  of  the 
conspicuously  useful  files  of  the  service.  This  information,  which  is 
available  nowhere  else,  is  needed  in  connection  with  the  action  of 
special  committees,  boards,  and  other  agencies  which  are  responsible 
for  the  distribution  of  funds. 

In  order  that  the  service  may  be  self-improving,  a  system  of  classi- 
fying and  filing  inquiries  and  the  information  assembled  in  response 
thereto  has  been  devised  and  put  into  effect.  This  system  will  en- 
able the  staff  to  locate  and  utilize  promptly  and  conveniently  any 
information  which  has  come  into  the  office,  whether  as  the  result  of 
special  search  or  by  reason  of  the  general  activities  and  connections 
of  the  National  Research  Council. 

During  the  initial  stages  of  the  development  of  the  Research  In- 
formation Service  it  was  deemed  desirable  to  prepare  for  actual 
service  by  formulating  plans  and  assembling  certain  informational 
lists  and  catalogues.    No  formal  announcement  of  the  availability  of 
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the  service  was  made  until  Noyember  15,  1920,  when  a  statement 
was  issued  for  use  in  the  scientific  and  technical  press.  The  time  has 
now  come  when  the  further  development  and  improvement  of  the 
service  must  depend  largely  upon  the  creation  of  a  demand  for  it 
and  the  guidance  which  inquiries  supply. 

DIVISIONS  OF  SCIENCE  AND  TECHNOLOGY, 
DIVISION  OF  PHYSICAL  SCIENCES. 
[Augustus  Tbo-wbridge,  Chairman.] 

(For  present  personnel  see  Appendix  A.) 

The  organization  of  the  division  of  physical  sciences  has  been 
changed  during  the  past  year  so  that  the  membership  of  the  division 
now  includes  one  representative  of  the  Mathematical  Association  of 
America  and  one  more  than  the  original  number  of  members  at  large. 

Since  the  appearance  of  the  last  annual  report  of  the  National 
Research  Council  there  has  been  formed  under  the  auspices  of  the 
division  of  physical  sciences  an  American  section  of  the  International 
Mathematical  Union  and  also,  under  the  joint  auspices  of  the  division 
of  engineering  and  the  division  of  physical  sciences,  an  American 
section  of  the  International  Union  of  Scientific  Radio  Telegraphy. 

The  project  research  committees  made  possible  by  the  special 
grant  of  $20,000  by  the  Rockefeller  Foundation  were  heartily  indorsed 
by  the  division  at  its  annual  meeting  in  April,  1920,  and  the  following 
new  committees  were  formed  during  the  year  1920 :  Acoustics,  alge- 
braic numbers,  atomic  structure,  luminescence,  theories  of  magne- 
tism, orbit  theory,  parallaxes,  research  methods  and  technique,  and 
spectroscopy.    On  December  31,  1920,  the  total  number  of  research 
committees  of  the  division  was  16,  with  a  total  membership  of  ap- 
proximatety  100.    Reports  from  some  of  the  committees  formed  in 
the  latter  part  of  1919  were  in  the  hands  of  the  printer  by  the  end  of 
1920,  and  from  that  time  on  should  appear  from  time  to  time  and  be 
distributed  to  the  members  of  the  societies  represented  on  the  division, 
and  other  interested  persons,  in  the  form  of  bulletins  of  the  National 
Research  Council.    At  the  close  of  1920  the  Rockefeller  Foundation 
was  furnished  with  a  detailed  report  of  the  activities  of  these  research 
committees  of  the  division,  and  made  a  further  grant  of  $15,000  for 
the  continuance  of  the  project  for  the  year  1921.    The  formation  of 
further  committees  on  borderland  problems  between  physics  and 
biology  and  between  mathematics  and  the  sciences  using  statistics  is 
under  consideration. 

Since  July  1,  1920,  the  chairman  of  the  division  has  acted  as  the 
executive  secretary  of  the  fellowship  board  of  the  National  Research 
Council.  There  were  on  December  31  15  fellows  (4  in  physics  and  11 
in  chemistry).    This  represents  an  increase  of  2  over  the  number 
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on  Dooembor  81,  1919.  Of  the  prosont  follows,  10  are  on  their 
socond  appointment  and  5  are  on  their  first  appointment.  The  indi- 
cations are  that  there  will  be  a  large  number  of  applications  to  be 
acted  on  at  the  spring  meeting  of  the  board  which  will  be  held  in 
March,  1921. 

There  follows  a  list  of  the  present  fellows  in  physics,  subjects  of 
researches,  and  universities  where  work  is  being  conducted: 

Ernest  F.  Barker,  ''The  fine  structure  of  the  infra-red  absorption  bands  of  gases." 
University  of  Michigan. 

Leonard  B.  Loeb,  ''A  study  of  the  relatione  Letween  the  existence  of  so-called  'free' 
electrons  in  gases  at  low  pressures,  the  abnormal  mobility  of  negative  ions  at  these 
pressures,  and  the  mechanism  of  ion  formation  from  electrons  and  neutral  molecules.*' 
University  of  Chicago. 

George  P.  Paine,  ^'The  measurement  of  free  air  humidities."  Harvard  University. 

Louis  T.  E.  Thompson,  *' General  investigation  of  movement  of  small  rigid  bodies 
through  fluids,  etc."    Clark  University. 

The  project  of  the  division  for  the  founding  of  an  instrument 
journal  in  connection  with  the  Association  of  Scientific  Apparatus 
Makers  has  not  yet  been  carried  to  completion.  The  delay  has  been 
due  to  uncertainties  as  to  costs  and  financial  support  and  not  to  any 
lack  of  agreement  between  the  council  and  the  association  as  to  the 
desirability  of  founding  a  journal  which  shall  be  supported  by  the 
association  and  edited  by  a  board  representative  of  the  scientific 
interests  centering  on  the  council. 

The  project  of  the  critical  tables  of  physical  and  chemical  constants, 
in  which  the  division  of  physical  sciences  is  jointly  interested  with 
the  division  of  chemistry  and  chemical  technology,  is  dealt  with  in 
another  section  of  this  report.    (See  Division  of  research  extension.) 

Two  projects  brought  forward  by  the  mathematical  members  of 
the  division  have  been  approved.  These  are  campaigns  for  the 
securing  of  funds  to  start  a  journal  of  mathematical  abstracts  and  for 
a  revolving  fund  to  aid  in  arranging  for  the  publication  of  mono- 
graphs. The  council  has  subscribed  $500  to  each  of  these  funds  and 
will  assist  in  securing  the  necessary  further  funds. 

DIVISION  OF  ENGINEERING. 

[Comfort  A.  Adams,  Chairman.] 

(For  present  personnel,  see  Appendix  A.) 

Outstanding  features  are  progress  of  researches  in  fatigue  phe- 
nomena of  metals  and  heat  treatment  of  carbon  steel,  reorganization 
of  American  bureau  of  welding,  organization  of  advisory  board  on 
highway  research,  creation  of  committees  on  electrical  insulation 
and  other  important  subjects,  and  progress  in  developing  the  organi- 
zation of  the  division. 

For  each  broad  field  there  is  a  general  advisory  committee  of 
experts  from  the  interested  scientific,  engineering,  and  industrial 
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organizations.  This  advisory  committee,  with  the  assistance  of  the 
division  ofl&cers,  selects  specific  problems  for  research,  plans  modes 
of  attack,  finds  men  and  means,  and  cooidinates  the  work  of  the 
various  agencies.  Work  on  each  problem  is  under  the  supervision 
of  a  research  committee,  whose  chairman  is  a  recognized  expert. 
Results  are  published  in  the  journal  of  the  engineering  society  most 
interested. 

To  stimulate  interest  in  research,  business  of  division  meetings  is 
curtailed  and  the  time  given  to  speakers  on  some  phase  of  research. 
Executives  of  industries  are  invited  as  guests. 

Administrative  expenses  of  the  division  are  paid  partly  by  the 
National  Research  Council  and  partly  by  the  Engineering  Foundation, 
but  means  for  researches  in  general  come  from  the  interested  indus- 
tries, including  services  of  staff  engineers,  laboratory  facilities,  and 
materials.  To  facilitate  cooperation  with  the  engineering  societies 
and  engineering  foundation,  the  division  has  offices  in  the  Engineering 
Societies  Building,  New  York. 

Work  of  Committees. 

The  following  committees  were  active  during  1920: 
Heat  treatment  of  carbon  steel  {Henry  M,  Howe,  chairman), — Object: 
To  increase  our  now  fragmentary  knowledge  of  the  influence  of  heat 
treatment  on  the  mechanical  properties  of  carbon  steel,  and  espe- 
cially to  learn  the  conditions  which  most  economically  and  advan- 
tageously set  up  the  sorbitic  state,  the  most  valuable  for  engineering 
purposes.  Method:  To  subject  specimens  of  steel  of  the  carbon 
contents  most  used  for  engineering  work,  0.34  per  cent,  0.52  per  cent, 
and  0.75  per  cent,  and  most  suited  to  sorbitizing,  to  various  heat 
treatments,  and  to  test  the  mechanical  properties  thus  induced.  The 
steels  are  the  same  as  are  used  by  the  committee  on  fatigue  phe- 
nomena. The  tests  are  expected  to  show  the  merits  of  sorbitizing 
treatment  over  crude  annealing.  Progress:  The  work  of  this  com- 
mittee is  an  excellent  illustration  of  cooperative  research.  Steel 
specimens  are  provided  by  the  John  A.  Roebling's  Sons  Co.,  and  rolled 
into  round  bars  by  the  Carpenter  Steel  Co.  The  heat  treatments 
and  some  microscopic  examinations  are  being  conducted  in  the  private 
laboratory  of  Dr.  Howe.  Microscopic  examinations  are  also  made 
at  the  University  of  Minnesota.  Magnetic  tests  are  made  at  the 
Bureau  of  Standards.  The  test  pieces  are  being  machined  by  the 
Bureau  of  Mines  at  Pittsburgh,  the  Bethlehem  Steel  Co.,  the  Never- 
slip  Co.,  the  General  Motors  Corporation,  and  the  American  Tool  & 
Machine  Co.,  without  charge.  The  mechanical  tests  are  being  made 
at  the  Biu'eau  of  Standards  and  at  the  Watertown  Arsenal. 
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Physical  changes  in  iron  and  steel  helow  the  thermal  critical  range 
(Zay  Jeffries  J  chairman), — Object:  To  correlate  experimental  results 
on  deformation  of  iron  and  steel  in  the  blue  heat  range  and  physical 
changes  in  iron  and  steel  at  ordinary  and  slightly  elevated  tempera- 
tures accompanied  by  a  change  in  physical  properties  usually  called 
aging;  to  study  the  effect  of  temperature  on  the  mechanical  prop- 
erties of  iron  and  steel  (particularly  boiler  plate).  Method:  Work 
is  being  carried  on  and  directed  by  members  at  the  plants  with  which 
they  are  connected.  Materials  are  contributed  by  the  companies 
and  tested  at  their  laboratories  and  at  the  Bureau  of  Standards. 
Investigations  will  be  carried  on  indefinitely  as  they  are  important 
to  the  industry.  Progress:  Valuable  reports  have  been  presented 
and  two  members  have  published  important  papers. 

Elimination  oj inclusions  jrom  steel  {Henry  D,  Hihhardj  chairman), — 
Object:  To  study  solid  nonmetallic  impurities  (sonims)  or  inclusions 
in  steel,  their  occurrence,  effect  on  hot-working  physical  properties, 
and  resistance  to  corrosion.  Progress:  No  experimental  work  has 
been  done  owing  to  lack  of  funds.  In  May,  1919,  the  chairman 
presented  a  paper  to  the  American  Iron  and  Steel  Institute  summing 
up  present  knowledge. 

Substitute  deoxidizers  {J.  R,  Cain,  chairman), — Object:  To  provide 
substitutes  for  manganese  or  economies  in  its  use.  Method:  Since 
one  of  the  most  important  properties  of  a  deoxidizer  is  the  formation 
of  an  oxide  slag  of  sufficient  fusibility  and  fluidity  to  separate  readily 
from  the  metal,  it  was  planned  to  test  a  series  of  combinations  of 
oxides.  The  work  was  divided  into  two  phases:  (1)  Laboratory  tests 
of  fusibility  and  viscosity  of  various  synthetic  oxide  mixtiu-es;  (2) 
manufacture  of  the  most  promising  mixtures  and  their  try  out  in 
steel  making.  Progress:  The  first  phase  is  finished  and  the  second 
is  organized.  Two  steel  companies  and  one  commercial  laboratory 
are  cooperating,  and  other  companies  will  supply  materials. 

Neumann  hands  (C.  E,  Munroe,  chairman), — Object:  To  determine 
the  relation  (if  any)  between  the  speed  of  rupture  of  a  piece  of  steel 
and  the  resulting  number  of  Neumann  bands.  If  a  relation  exists 
and  is  known,  it  might  be  possible  to  determine  from  the  number  of 
bands  the  violence  of  the  rupturing  cause,  or  at  least  to  distinguish 
between  an  explosive  and  a  nonexplosive  rupture.  Method:  To 
produce  explosions  of  known  rates  of  detonation  on  plates  of  steel 
whose  history  as  to  manufacture,  heat  treatment,  and  chemical 
composition  is  known,  and  to  examine  for  the  presence  of  Neumann 
bands  and  their  characteristics.  Besides  these,  samples  were  supplied 
by  the  Army  and  Navy  from  plates  or  projectiles  which  had  been 
subjected  to  explosive  effects,  in  some  instances  to  torpedo  attack 
under  water. 
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High  speed  tool  steels  (J,  F.  Emmons^  chairman,) — Object:  To 
determine  the  functions  of  constituents  so  that  a  steel  can  be  devel- 
oped, together  with  a  proper  heat  treatment;  which  will  combine 
highest  cutting  efficiency  with  lowest  cost.  Although  the  ultimate 
object  is  commercial,  most  of  the  work  involved  is  fundamental,  of  a 
character  and  magnitude  beyond  the  scope  of  any  industrial  labora- 
tory. Progress:  A  bibliography  has  been  prepared,  but  little  else 
has  been  done  owing  to  lack  of  funds. 

Uses  of  tellurium  and  selenium  {Victor  Lenher,  chairman). — Object: 
To  find  new  uses  for  tellurium  and  selenium  since  under  normal 
conditions  they  can  be  produced  in  excess  of  present  demand. 
Method:  To  approach  the  three  interested  companies  for  subscrip- 
tions of  $1,000  each,  the  funds  to  be  used  to  establish  two  fellowships 
for  a  period  of  one  year,  these  fellows  to  work  under  the  direction  of 
Dr.  Lenher  at  the  University  of  Wisconsin.  Progress:  The  com- 
mittee has  determined  the  amount  of  tellurium  and  selenium^  possible 
to  produce  if  there  were  an  unlimited  market  and  ascertained  all  the 
present  uses.  The  chairman  has  discovered  an  unusual  solvent, 
selenium  oxychloride.    No  funds  have  been  contributed. 

Uses  of  cadmium  {Charles  H,  Fulton,  cJiairman). — Object:  To  find 
new  uses  for  cadmium.    Method:  To  prepare  a  bibliography,  and  to 
make  inquiry  as  to  present  uses.    Progress  has  been  made  with 
bibliography.    No  funds  are  yet  available. 

Fatigue  phenomena  of  metals  {H.  F,  Moore,  chairman.) — Object: 
To  extend  our  knowledge  of  the  nature  of  fatigue  phenomena,  to 
determine  the  laws  relating  thereto  and  in  general  to  reduce  this 
problem  to  a  more  rational  basis,  enabling  manufacturers  to  select 
materials  and  sizes  so  as  to  withstand  alternating  stresses.  (Fatigue 
failures  occur  in  steam  turbine  shafts  and  rotors,  airplane  engine 
crankshafts,  hulls  of  steel  ships,  axles  of  railway  cars,  automobiles 
and  trucks,  and  many  machine  parts).  Method:  To  test  three 
typical  carbon  steels  and  one  chrome  nickel  steel,  with  various  heat 
treatments,  in  the  (Farmer)  rotating  beam,  alternating  stress  ma- 
chine, and  for  tensile,  compressive  and  torsional  strength,  for  elasticity 
and  for  hardness,  including  strain  gauge  measurements.  Progress :  The 
Engineering  Foundation  has  made  a  grant  of  $15,000  a  year  for  two 
years  beginning  November,  1919.  Experimental  work  is  being  done 
at  the  University  of  Illinois  engineering  experiment  station,  which 
furnishes  certain  services,  laboratory  space,  and  other  facilities  equiva- 
lent to  about  $6,000  a  year.  In  the  summer  of  1920  the  General 
Electric  Co.  agreed  to  contribute  an  additional  sum  of  $30,000  for  an 
extension  of  the  work  to  include  3  and  3^  per  cent  nickel  steel,  placing 
no  restriction  on  the  publication  of  the  results.  Tests  are  nearly 
complete  of  0.31  carbon  steel  sorbitized,  a  heat  treated  chrome 
nickel  steel,  a  0.50  carbon  steel  normalized,  and  a  0.50  carbon  steel 
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sorbitized.  Of  three  steels  to  be  heat  treated  the  specimens  are 
nearly  ready  for  treatment,  a  0.50  carbon  troostitic,  a  0.90  carbon 
normalized,  and  a  0.90  carbon  sorbitic  steel.  The  original  program 
will  probably  be  completed  in  November,  1921.  The  extension 
financed  by  the  General  Electric  Co.  will  extend  beyond  that  date. 
.Other  industries  are  indicating  interest  which  may  develop  into 
further  extensions. 

New  hardness  testing  machine  (H.  L,  Whittemore,  chairman). — 
Object:  To  develop  a  machine  for  hardness  testing  beyond  the  capacity 
of  the  Brinell  and  the  scleroscope,  and  to  devise  better  methods. 
Method :  A  general  study  of  hardness  testing,  looking  toward  improve- 
ments in  existing  methods  and  apparatus.  Progress:  A  detailed  pro- 
gram has  been  worked  out,  but  lack  of  funds  prevents  effective  work. 
A  bibliography  has  been  prepared  at  the  expense  of  the  American 
Society  of  Mechanical  Engineers.  Experimental  work  is  in  progress 
at  the  University  of  Pittsburgh  and  at  Cooper  Union. 

Pulverizing  {Galen  H.  Clevenger,  chairman), — Object:  To  investi- 
gate the  fundamental  problems  connected  with  pulverizing  ores  and 
other  materials.  Method:  To  prepare  bibliography;  assemble  unpub- 
lished data  from  researches;  prepare  a  series  of  critical  monographs; 
then  formulate  a  program  for  experimental  work.  For  effectiveness 
a  small  paid  group  is  to  devote  full  time  to  the  work.  A  fund  of 
$10,000  per  annum  is  needed.  Progress:  This  committee  has  been 
amalgamated  with  the  milling  committee  of  the  American  Institute 
of  Mining  and  Metallurgical  Engineers.  Efforts  of  the  chairman  have 
been  confined  to  securing  the  necessary  subscriptions. 

Electrical  insulation  (F.  B.  Jewett,  chairman). — Object:  Not  to 
develop  new  insulating  materials  nor  to  solve  specific  industrial 
problems,  but  rather  to  lay  a  foundation  of  fundamental  knowledge 
of  the  nature  of  the  phenomena,  on  which  solutions  of  practical 
problems  can  be  based.  Method:  The  work  will  be  done  under  the 
direction  of  members  of  the  committee  at  laboratories  with  which 
they  are  associated. 

Core  losses  {A.  E.  Kennelly,  chairman). — Object:  to  reduce  the 
calculation  of  core  losses  as  well  as  of  eddy  current  losses  in  con- 
ductors (a  similar  problem),  to  a  more  rational  and  scientifically 
exact  basis.  Progress:  This  work  was  started  in  1914  by  the  chair- 
man of  the  division.  The  committee  awaits  the  organization  of  the 
electrical  advisory  committee  under  the  American  Institute  of 
Electrical  Engineers,  and  financial  support  from  the  interested  man- 
ufacturers. Much  special  apparatus  is  available.  A  paper  cover- 
ing the  results  of  work  done  was  presented  to  the  American  Institute 
of  Electrical  Engineers  by  Philip  iUger  and  Kupen  Eksergian. 
Research  work  is  being  conducted  at  the  University  of  Missouri,  at 
Washington  University  (St.  Louis),  and  at  Harvard  University. 
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Highway  advisory  hoard. — Object:  To  secure  cooperation  among 
existing  agencies,  to  coordinate  their  work  into  a  national  research 
program,  and  to  make  results  widely  available,  so  as  to  put  road- 
building  on  a  scientific,  engineering,  and  economical  basis.  Progress: 
A  highway  research  conference,  November  11,  1920,  was  attended 
by  representatives  from  many  organizations  interested  in  construc- 
tion of  highways  and  traffic  thereon.  An  advisory  board  on  highway 
research  was  organized,  by-laws  adopted,  and  Dean  Anson  Marston 
elected  chairman.  The  members  of  the  board  are  representatives 
of  national  organizations  and  governmental  bureaus.  Funds  for 
research  will  be  provided  through  the  cooperating  agencies;  those 
for  administrative  expenses  of  the  board  are  being  solicited.  Exist- 
ing committees  on  highway  engineering,  economic  theory  of  highway 
improvement,  character  and  use  of  road  materials,  and  structural 
design  of  roads  will  function  under  the  advisory  board. 

Mechanical  engineering. — ^March  24  the  council  of  the  American 
Society  of  Mechanical  Engineers  voted  to  offer  the  services  of  the 
research  committee  of  the  society,  Arthur  M.  Greene,  jr.,  chairman, 
to  the  engineering  division.  Problems  under  investigation  are  lubri- 
cation, bearing  metals,  heat  transfer,  cutting  action  of  cutting  tools, 
and  permanency  and  accuracy  of  cutting  tools. 

American  bureau  of  welding  {C.  A.  Adams,  director). — The  American 
bureau  of  welding  was  reorganized  as  a  joint  advisory  board  of  the 
division  and  the  American  Welding  Society,  on  welding  research  and 
standardization,  having  members  from  the  American  Welding  Society, 
other  interested  societies,  governmental  bureaus,  and  members  at 
large.  The  bureau  fills  a  need  for  an  unbiased  authority.  Ten 
research  committees  were  created:  Welding  wire  specifications,  weld- 
ing of  storage  tanks,  welding  conference,  electric-arc  welding,  gas 
welding,  standard  tests  for  welds,  training  of  operators,  specifications 
for  steel  to  be  welded,  resistance  welding  and  thermit  welding.  The 
first  three  named  are  actively  at  work;  the  last  seven  are  completing 
their  organization. 

Welding  of  storage  tanJcs  {J.  C.  Lincoln,  chairman). — Object:  To 
determine  the  proper  procedure  for  welding  storage  tanks  for  light 
oils.  Method:  To  draw  specifications  for  the  construction  by  elec- 
trical welding  of  a  40-foot  diameter  tank,  a  common  size  constructed 
by  riveting;  the  Standard  Oil  Co.  has  agreed  to  construct  one  by 
welding.  Progress:  Specifications  have  been  completed  for  welding 
by  the  electric-arc  process,  and  are  being  extended  to  include  gas  and 
resistance  welding. 

Welding  conference  committee  (A.  Einsey,  chairman). — Object:  To 
draw  up  a  code  for  the  welding  of  pressure  vessels  which  will  have  the 
proper  prerequisites  for  safety  without  placing  unjust  restriction  on 
the  use  of  welding.    Progress :  Through  the  aid  of  questionnaires  and 
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test  samples  information  has  been  obtained  on  elements  entering  into 
the  successful  welding  of  pressure  vessels. 

Welding  wire  specifications  [C.  A,  McCune,  chairman), — Object: 
To  draw  up  specifications  for  the  proper  limits  of  the  chemical  con- 
tent of  welding  wire  for  different  purposes.  Progress:  Specifications 
have  been  completed  for  wire  to  be  used  in  welding  mild  steel. 

Conclusions. 

Opportunities  for  services  of  great  importance  are  numberless,  but 
although  our  committees  have  accomplished  much,  progress  is  slow 
without  sufficient  financial  support.  The  substantial  advance  in 
welding  in  one  year  which  would  normally  have  taken  five,  with  a 
consequent  loss  of  millions  of  dollars,  was  due  largely  to  the  financial 
support  of  the  Emergency  Fleet  Corporation,  amounting  to  over 
$40,000  for  one  year.  Similarly,  progress  in  the  fatigue  phenomena 
research  would  have  been  impossible  without  the  early  support  of  the 
Engineering  Foundation,  and  without  this  start  it  is  unlikely  that 
the  General  Electric  Co.  would  have  made  its  appropriation  of  $30,000. 
It  is  easier  to  secure  contributions  to  a  going''  project  than  to  one 
on  paper. 

It  is  hoped  that  our  new  scheme  of  organization,  involving  the 
active  participation  of  the  societies,  will  accelerate  the  movement. 
The  societies  can  do  much  through  their  publications.  The  advisory 
committees,  which  are  committees  of  the  societies  and  the  connecting 
links  between  them  and  the  division,  are  expected  to  take  an  active 
part  in  the  campaign  of  securing  the  much-needed  funds. 

DIVISION  OF  CHEMISTRY  AND  CHEMICAL  TECHNOLOGY. 

[F.  G.  CoTTRELL,  Chairman.] 

(For  present  personnel,  see  Appendix  A.) 

The  work  of  the  division  has  in  the  main  been  a  direct  continua- 
tion of  that  reported  on  last  year  as  already  under  way  in  its  various 
committees. 

The  committee  on  synthetic  drugs,  Julius  Stieglitz,  chairman,  has 
furnished  valuable  information  and  advice  to  manufacturers,  and 
upon  request  has  acted  in  an  advisory  capacity  to  the  Chemical 
Foundation  which  controls  most  of  the  important  formerly  foreign- 
owned  patents. 

The  committee  on  colloids,  PI.  N.  Holmes,  chairman,  arranged  and 
carried  on  lectures  at  various  universities,  industrial  plants,  Govern- 
ment bureaus,  and  local  sections  of  the  American  Chemical  Society, 
by  W.  D.  Bancroft,  H.  N.  Holmes,  W.  A.  Patrick,  1.  N.  Kugelmass, 
and  Martin  Fisher.  As  an  outcome  of  its  activities  a  textbook  on 
this  subject,  by  W.  D.  Bancroft,  and  laboratory  manual,  by  H.  N. 
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Holmes,  will  soon  appear,  both  of  which  have  been  badly  needed. .. 
A  detailed  classified  bibliography  on  colloid  literature  is  also  in  course 
of  preparation. 

The  committee  on  ceramics,  A.  V.  Bleininger,  chairman,  secured 
the  maintenance  of  a  fellowship  through  the  generosity  of  the  Corning 
Glass  Works.  G.  R.  Shelton  has  been  appointed  to  this  fellow- 
ship and  is  conducting  investigations  on  the  relation  between  chemical 
composition  and  the  viscosity  and  electrical  conductivity  at  high 
temperatures  in  the  ceramics  laboratory  of  the  University  of  Illinois. 
Among  other  problems  which  this  committee  has  under  discussion 
and  on  which  it  is  felt  that  experimental  work  should  be  organized, 
if  means  can  be  found  available,  are  (1)  coefficients  of  expansion  of 
borosilicate  glazes  and  their  variation  with  composition,  (2)  critical 
study  of  the  analytical  melbids  required  in  the  determination  of  the 
composition  of  enamels,  (3)  cataphoretic  behavior  of  clays  with 
reference  to  the  possibilities  of  using  this  properly  in  their  purifica- 
tion, (4)  factors  involved  in  the  corrosion  of  glass  pots,  (5)  working 
out  of  the  phase  rule  diagrams  of  stems  composed  of  zirconia  and  the  j 
other  refractory  oxides. 

The  committee  on  explosives  investigations,  Charles  E.  Munroe,  ■ 
chairman,  has  continued  its  labors  as  a  liaison  agency  between  the  I 
Ordnance  Bureaus  of  the  Army  and  Navy,  the  Bureau  of  Mines,  and  - 
similar  groups  both  at  home  and  abroad.  The  work  of  this  com-  J 
mittee  during  the  current  year  has  continued  the  problems  begun  | 
last  year.  Special  attention  has  been  given  to  the  utilization  of  ; 
surplus  military  explosives,  either  by  (1)  developing  their  adapt-  j 
ability  for  use  as  explosives  in  industry,  or  (2)  by  converting  them  ^ 
into  fertilizer;  nitration  of  corncob  cellulose;  coefficient  of  expan-  1 
sion  of  nitrogh  cerin ;  coloring  matter  for  special  shells;  water  storage  ^ 
for  explosives;  premature  explosion  of  nitroglycerin  in  oil-weJl  ' 
shooting;  development  of  modifi.ed  T.  N.  T.;  and  catalytic  nitrations.  ] 

The  committee  has  continued  to  act  as  an  intermediary  in  the  | 
negotiating  and  carr/ing  out  of  cooperative  agreements  between  \ 
the  Bureau  of  Mines  and  the  College  of  Agriculture  of  the  University  j 
of  Wisconsin,  the  Bureau  of  Mines  and  the  Federal  Reserve  Board, 
the  Bureau  of  Mines  and  the  E.  I.  du  Pont  de  Nemours  Co.,  and  a 
the  Ordnance  Department,  United  States  Army,  with  the  Geo.  ^  \ 
Washington  University.  The  committee  has  also  served  as  a  channel  ' 
of  communication  and  of  interchange  of  publications  and  documents  , 
between  various  divisions  of  our  Government  and  officials  and  ^ 
speciahsts  in  England,  France,  Italy,  Canada,  Australia,  India,  and  | 
Scandinavian  countries.  As  a  result  of  the  activities  of  this  com-  § 
mittee  seven  papers  have  been  published  during  the  year  and  five  I 
more  are  now  in  press  or  ready  for  publication.  | 
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The  committee  on  sewage  disposal,  Edward  Bartow,  chairman, 
and  the  committee  on  chemical  journals,  A.  B.  Lamb,  chairman, 
have  made  no  report  as  yet  but  have  been  continued. 

At  the  annual  meeting  held  on  May  7  in  Washington  the  fol- 
lowing new  committees  were  created:  (1)  Pharmaceutical  research, 
John  M.  Frances,  chairman;  (2)  methods  of  organic  analysis,  C.  G. 
Derick,  chairman;  (3)  contact  catalysis,  W.  I).  Bancroft,  chairman. 

National  Research  fellowships  have  been  awarded  in  chemistrv^  to 
the  following  persons  during  the  current  year: 

Arthur  F.  Benton,  ''A  study  of  the  mechanism  of  catalytic  action  in  the  synthesis 
of  ammonia . ' '    Princeton  University . 

F.  Russell  Bichowsky,  "Verification  of  the  third  law  of  thermodynamics."  Uni- 
versity of  California. 

Emmett  K.  Carver,  *'A  study  of  the  absorption  of  vapors  on  glass  and  quartz  at 
various  pressures  and  temperatures."    Harvard  University. 

Edwin  J.  Cohn,  "The  chemistry  of  systems  containing  protein."  Harvard  Medical 
School. 

Roscoe  G.  Dickinson,  "Factors  influencing  the  intensity  of  reflection  of  X  rays 
from  cr3^stals."    California  Institute  of  Technology. 

Holla  N.  Harger,  "Mild  organic  oxidations."    Yale  University. 

Morris  Kharasch,  "Mercuric  organic  derivatives."    University  of  Chicago. 

Axel  K.  Olson,  "Study  of  position  and  properties  of  odd  electrons  in  molecules 
<jontaining  an  odd  number."    University  of  California. 

Henry  C.  Parker,  "A  redetermination  of  the  absolute  value  for  the  specific  con- 
-ductance  of  certain  standard  solutions."    Clark  University. 

Worth  H.  Rodebush,  "Study  of  specific  heats  and  other  properties  of  substances 
at  low  temperatures."    University  of  California. 

Warren  C.  Vosburgh,  "Catalysis  in  homogeneous  systems  with  special  reference 
to  the  catalytic  activity  of  the  hydrogen  ion  in  the  hydrolysis  of  sucrose."  Columbia 
University. 

C.  L.  Parsons,  acting  as  delegate  for  this  division  and  the  council, 
attended  the  meeting  of  the  International  Chemical  Union  held  during 
June  in  Rome. 

(With  regard  to  progress  in  the  matter  of  publication  of  critical 
tables  of  physical  and  chemical  constants,  see  report  of  division  of 
research  extension.) 

In  his  report  at  the  annual  meeting,  W.  D.  Bancroft,  as  retiring 
chairman,  emphasized  the  importance  of  stimulating  work,  par- 
ticularly in  the  borderland  between  different  sciences  and  in  fields 
in  which  they  overlapped,  making  vigorous  and  effective  cooperation 
necessarj-  between  the  personnel  in  the  different  subjects.  He  dis- 
cussed as  illustrative  and  pertinent  examples  of  such  problems  (1) 
baking,  (2)  turpentine  production,  (3)  protoplasm  as  a  colloid,  (4) 
war  gases,  (5)  special  sugars,  (6)  normal  body  weight,  (7)  structural 
colors,  (8)  sedimentary  rocks,  (9)  clay,  (10)  pressure  phenomena 
inside  the  earth,  (11)  thunderstorms,  (12)  surface  colors,  (13)  Brown- 
ian  movements,  (14)  absorption  of  gases,  (15)  criteria  of  purity,  (16) 
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quicksands,  (17)  metallic  luster,  (18)  educational  tests.  In  conclud- 
ing his  report  Dr.  Bancroft  states: 

This  list  of  problems  includes  those  which  happen  to  appeal  to  me  personally.  I 
shall  continue  to  be  interested  in  them  after  I  retire  as  chairman,  and  I  shall  do  my 
best  to  push  as  m§iny  as  possible  of  them  on  to  solution.  The  next  chairman  will  be 
interested  in  other  problems,  and  he  will  continue  to  push  those  after  his  term  has 
expired.  By  the  time  this  has  gone  on  for  five  years  or  so,  we  shall  have  a  lot  of  very 
important  problems  under  way,  and  some  of  them  will  be  yielding  results.  After  that 
everything  will  be  plain  sailing  and  the  division  of  chemistry  and  chemical  technology 
will  justify  its  existence  many  times  over.  At  present  we  are  unfortunately  long  on 
promises  and  short  on  results,  but  I  have  confidence  that  that  will  not  continue  to  be 
the  case. 

The  present  chairman  ofScially  took  office  on  July  1,  1920,  but 
with  the  understanding  that  only  a  small  portion  of  his  time  could  be 
devoted  to  the  work  of  the  division  until  a  successor  should  be  found 
to  relieve  him  of  his  position  then  as  Director  of  the  United  States 
Bureau  of  Mines.  It  was  hoped  at  the  time  that  this  could  be  done 
within  a  couple  of  months,  but  it  was  actualty  December  31  before 
his  resignation  from  the  latter  position  was  accepted,  so  that  f  jU- 
time  service  only  commences  as  the  period  of  the  present  report 
closes. 

DIVISION  OF  GEOLOGY  AND  GEOGRAPHY. 

[Edward  B.  Mathews,  Chairman] 

(For  present  personnel,  see  Appendix  A.) 

Organization, — The  division  consists  of  representatives  nominated 
by  the  Geological  Society  of  America  (6),  Association  of  American 
Geographers  (3),  American  Paleontological  Societj^  (1),  representative 
of  the  Government  division  (1),  members  at  large  (9).  In  addition 
many  geologists  not  members  of  the  division  are  serving  on  com- 
mittees deaUng  with  special  problems. 

The  division  acts  through  a  chairman,  devoting  one-third  of  his 
time,  and  an  executive  secretary,  Homer  P.  Little,  devoting  all  of 
his  time  to  the  work  of  the  office. 

Geological  work  depends  largely  on  the  expenditures  and  activities 
of  Federal  and  State  services  and  needs  encouragement  of  scientific 
enthusiasm  among  professional  workers  drawn  from  scientific  work 
by  inconsequential  routine  or  the  high  rewards  of  commercialized 
science. 

Geographical  research  is  largely  individual  and  avocational,  cover- 
ing a  wide  field  of  diversified  subjects  with  few  workers  and  needs 
coordination  and  promotion.  The  diversity  of  subject  matter  and 
type  of  assistance  has  been  recognized,  but  their  combination  in  one 
division  is  necessary. 
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Work  of  Committees. 

Committee  on  sedimentation  (T.  Wayland  VaugJian,  cTiairman), — 
This  committee  has  been  very  active  in  stimulating  increased  study 
of  the  problems  of  sedimentation,  and  a  report  of  its  work  was  made 
to  the  Geological  Society  of  America  at  its  Chicago  meeting.  It  is 
working  under  a  number  of  subcommittees  investigating  the  re- 
searches on  the  subject  now  under  way  or  proposed  in  the  various 
universities  of  the  country  by  the  State  geological  surveys  and  other 
agencies.  Papers  were  also  prepared  regarding  the  physical  and 
chemical  researches  now  in  progress,  and  arrangements  are  under 
way  for  the  preparation  and  publication  of  a  treatise  on  the  whole 
subject  of  sedimentation.  This  committee  has  coordinated  the  scat- 
tered workers  and  is  accumulating  information  as  to  facts  available 
and  problems  necessary  for  solution. 

Committee  on  geography  (iV.  M,  Fenneman,  cTiairman). — This  com- 
mittee has  been  organized  to  consider  the  best  methods  for  develop- 
ment of  the  geographical  sciences  in  America.  The  opportunities  for 
instruction  are  inadequate,  and  plans  are  being  made  for  outlining  an 
appropriate  curriculum  to  draw  men  into  geographical  research  and 
to  train  them  for  their  work.  This  is  a  large  and  complex  problem 
reaching  out  into  the  borderland  of  economics,  history,  and  the  other 
physical  sciences,  and  the  committee  has  not  filed  its  report.  It  has 
under  its  supervision  the  preparation  for  publication  of  geographical 
data  accumulated  in  preparation  for  the  peace  conference. 

Committee  on  Pacific  exploration  {William  M.  Davis,  cTiairman), — 
This  committee,  originating  as  a  committee  of  the  National  Academy, 
has  now  been  discontinued,  its  work  being  absorbed  by  the  recently 
organized  committee  on  Pacific  investigations. 

Committee  on  paleobotany  {David  White j  chairman), — ^This  com- 
mittee reports  little  activity  during  the  present  year,  but  it  may  be 
recalled  that  it  was  the  instrument  in  cooperation  with  other  agencies 
for  securing  funds  permitting  a  well-known  student  of  diatoms  to 
devote  his  whole  time  to  his  chosen  field  with  an  assistant  to  carry  on 
his  highly  specialized  work. 

Committee  on  seismology  {Harry  Fielding  Reid,  chairman). — Several 
projects  offered  to  the  division  have  been  studied  by  this  committee 
and  the  work  amalgamated  into  a  well-digested  proposal  for  investi- 
gation of  seismological  conditions,  particularly  in  the  active  region 
along  the  Pacific  coast.  Funds  have  not  yet  been  secured  for  this 
worthy  project,  but  there  is  a  strong  probability  that  a  start  may  be 
made  in  this  field  during  the  coming  year. 

Other  committees, — Other  committees  of  the  division  dealing  with 
financial  resources,  the  establishment  of  fellowships,  and  the  prepara- 
tion of  data  useful  in  geology  and  geography  are  not  yet  ready  to 
report. 
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The  division  force  has  been  engaged  in  an  intensive  studj^  of  the  i 

present  conditions  of  the  sciences  of  geology  and  geography  in  the  ' 
United  States.    In  this  work,  a  personnel  list  of  living  contributors 

to  these  sciences  has  been  prepared  with  special  reference  to  the  I 

scientific  training  of  the  individuals  listed  and  the  publications  i 

issued  by  them  during  the  last  decade.    In  this  study,  the  facts  \ 

from  the  files  of  the  research  information  service  have  been  supple-  i 
mented  by  an  examination  of  bibliographies,  catalogues,  member- 
ship lists  of  professional  societies,  and  visits  to  a  number  of  the  leading 
geological  laboratories.    This  survey  gives  a  solid  body  of  facts  on 
which  to  base  proposals  for  the  promotion  of  research  in  these  sciences. 

Tlie  chairman  of  the  division  representing  the  council  has  been  : 

active  in  the  establishment  of  the  United  States  Board  of  vSurveys  \ 
and  Maps  which  unites  the  map-making  agencies  of  the  Government 

for  the  purpose  of  eliminating  duplication  and  increasing  the  effi-  ; 

ciency  and  usefulness  of  their  work.  As  resident  representative  of  the  ■ 
widely  scattered  organizations  interested  in  making  or  using  maps, 

the  chairman  has  served  as  chairman  of  the  advisory  council  to  this  ; 

board.  ; 

Various  projects  looking  to  investigations  of  specific  problems  \ 

through  the  cooperation  of  various  State  geological  surveys  or  other  ' 

active  agencies  have  been  promoted  or  are  now  under  way.  These  \ 
include  a  study  of  sedimentation  in  Chesapeake  Bay  by  the  Bureau 

of  Fisheries,  United  States  Geological  Survey,  and  the  Maryland  i 

Geological  Survey;  a  cooperative  study  of  the  crystalline  rocks  of  ; 

Pennsylvania  and  Maryland,  by  the  local  and  Federal  surveys;  i 
prospective  cooperative  studies  by  three  of  the  surveys  of  the  Middle 
West,  and  the  interchange  of  experts  between  different  State  organi- 
zations. 

The  division  has  been  able  to  adjust  misunderstandings  between 
individual  investigators  and   official   organizations  which,  if  left 

unsettled,  would  have  involved  a  loss  of  money  already  invested  ; 

and  the  results  of  individual  effort.    Arrangements  have  been  made  : 

to  supply  funds  to  defray  expenses  for  immediate  investigation  of  j 

earthquake  shocks  in  order  that  critical  details  may  not  be  lost  j 

during  time  required  to  gather  funds.  ] 

Numerous  projects  proposed  by  various  investigators  have  been  i 

appraised  and  their  authors  put  in  touch  with  the  leading  authorities  ; 

in  their  respective  lines.    In  some  cases  information  regarding  recent  ^ 

literature  has  been  supplied  to  men  lacking  library  facihties  and  , 
exchanges  of  specimens  for  comparativ^e  study  have  been  arranged. 

Other  activities  are  in  their  formative  stage,  and  their  enumeration  J 

belongs  more  properly  in  later  reports,  j 
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DIVISION  OF  MEDICAL  SCIENCES. 

[George  W.  McCoy,  Chairman.] 

(For  present  personnel  see  Appendix  A.) 

During  the  year  this  division  has|concentratedJts]attention  largely 
on  the  formulation  of  a  comprehensive  program  for  the  study  of 
nephritis.  The  plan  was  elaborated  by  Prof.  Henry  A.  Christian^ 
who  was  chairman  of  the  division  for  the  greater  part  of  the  period. 
In  general  the  plan  contemplated  etiological,  clinical,  pathological^ 
and  therapeutic  investigations  to  cover  a  period  of  from  three  to  five 
years  and  to  involve  an  expenditure  of  from  $250,000  to  $300,000. 
At  the  close  of  the  year  the  project  remains  without  financial  support. 

A  survey  of  the  field  has  been  made  with  respect  to  investigations 
on  pneumonia.  The  views  of  a  considerable  number  of  men  have 
been  secured  and  an  investigation  made  of  the  pneumonia  research 
now  being  conducted  on  the  country.  It  appears  that  during  the 
past  two  years  this  problem  has  been  the  subject  of  mtensive  investi- 
gation in  a  number  of  laboratories  and  clinical  centers.  Most  of  the 
outstanding  problems  in  connection  with  the  etiology,  transmission, 
and  treatment  of  pneumonia  are  being  adequately  covered.  Espe- 
cially worthy  of  mention  are  the  well-financed  researches  being  carried 
on  by  a  number  of  experts  supported  by  funds  provided  by  the  Met- 
ropolitan Life  Insurance  Co.  of  New  York.  Further  study  of  the 
subject  may  show  that  there  are  angles  which  need  additional  financial 
support  and  which  the  National  Research  Council  might  properly 
sponsor. 

In  conjunction  with  the  division  of  anthropology  and  psychology,, 
the  Child  Welfare  Organization  and  the  Woman's  Welfare  Organiza- 
tion of  Washington  have  called  upon  the  council  for  suggestions  as 
to  research  work  which  might  be  carried  on  by  their  organizations 
and  for  investigations  that  might  be  made  through  other  workers 
utilizing  the  facilities  of  the  clinics. 

Also  in  connection  with  the  division  of  anthropology  and  psy- 
chology the  subject  of  nystagmus  with  special  relation  to  tests  for 
aviators  has  been  the  subject  of  a  meeting  at  which  a  large  number 
of  research  workers  interested  in  this  field  had  opportunities  of 
expressing  their  views.  It  seems  likely  that  a  coordinate  research 
will  grow  out  of  this  project. 

In  conjunction  with  the  division  of  biology  and  agriculture,  there 
has  been  consideration  given  to  the  apjDlication  of  the  American 
Museum  of  Natural  History,  to  the  application  for  financial  support 
to  enable  that  institution  to  continue  the  maintenance  and  distribu- 
tion of  the  collection  of  type  cultures  of  bacteria.  The  council  has 
not  been  in  position  to  command  financial  support  for  this  project. 
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A  committee  of  the  division  on  sources  of  pure  proteins  and  related 
substances  has  reported  on  the  urgent  necessity  for  a  trustworthy 
source  of  supply  of  these  chemicals  and  has  suggested  that  financial 
support  therefore  be  sought  by  the  National  Research  Council.  At 
the  close  of  the  year  the  matter  is  before  the  executive  committee  of 
the  medical  division.  The  division  has  continued  to  furnish  opinions 
and  suggestions  necessitated  by  the  work  of  other  divisions.  The 
chairman  attended  the  meeting  of  the  American  Association  for  the 
Advancement  of  Science  in  Chicago  as  a  representative  of  the  council. 
During  the  year  one  meeting  of  the  division  has  been  called  and  one 
of  the  executive  committee.  In  view  of  the  limited  financial  resources 
it  seems  unwise  to  call  meetings  of  either  of  the  bodies  unless  urgently 
required,  excepting,  of  course,  the  annual  meeting  which  is  manda- 
tory. During  the  past  three  months,  the  division  chairman  has 
been  on  a  part-time  basis.  This  has  the  advantage  of  economizing 
on  the  council  funds,  as  the  chairman  being  a  Government  employee 
served  without  salary.  It  is  doubtful,  however,  whether  this  com- 
pensates for  the  definite  loss  which  the  council  must  incur  since  it  is 
obviously  impossible  for  a  man  actively  engaged  in  governmental 
administrative  work  to  give  to  the  council  the  time  that  the  impor- 
tance of  its  work  makes  desirable. 

DIVISION  OF  BIOLOGY  AND  AGRICULTURE. 
[C.  E.  McClung.  Chairman.] 

(For  present  personnel  see  Appendix  A.) 

The  report  from  the  division  for  the  year  1919  presented  its  efforts 
to  organize  biological  and  agricultural  agencies  under  peace-time 
conditions  and,  therefore,  it  contained  little  in  the  way  of  accom- 
phshmcnt.  An  account  of  the  activities  for  1920  gratifyingly  will 
include  more  of  accomphshment  and  not  so  much  of  organization. 
It  now  appears  that  early  plans  were  well  laid  and  may  be  continued 
with  l>ut  slight  modification.  The  operations  of  these  plans  will  be 
indicated  in  the  consideration  of  various  topics. 

When  making  such  a  review  as  this,  it  is  natural  to  lay  stress  upon 
material  accomplishments,  but  of  greater  significance  is  the  more 
intangible  achievement  of  bringing  the  constructive  forces  of  our 
national  organizations  into  operation  and  into  relation  with  those  of 
more  or  less  related  groups.  Essential  for  this  is  a  spirit  of  sympathy 
and  understanding  between  individuals  and  groups  of  individuals, 
resulting  most  freely  from-  personal  contacts.  In  this  respect  the 
division  has  l)een  very  fortunate,  and  as  its  most  important  achieve- 
ment may  be  set  down  the  development  within  the  biological  and 
agricultural  forces  in  our  national  societies  of  a  high  degree  of 
solidarity. 
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As  a  most  effective  means  toward  this  end  have  been  the  meetings 
held  in  the  council  rooms  by  the  various  committees  on  cooperation 
chosen  by  the  societies  represented  in  the  division.  Such  meetings  by 
committees  from  the  American  Society  of  Agronomy,  the  Society  of 
American  Foresters,  the  American  Society  for  Horticultural  Science, 
and  the  American  Phytopathological  Society,  and  by  committees  on 
food  and  nutrition  and  on  fertilizers,  have  been  financed  through  the 
division.  There  was  also  provided  a  meeting  of  a  representative 
group  to  organize  the  Second  International  Eugenics  Congress  in 
New  York  this  year.  Similarly,  the  division  has  brought  about 
important  conferences  between  representatives  of  institutions  and 
societies  interested  in  tropical  research.  With  the  assistance  of  the 
division  of  research  extension  it  has  brought  together  representatives 
from  the  American  Association  of  Economic  Entomologists  and  the 
American  Phytopathological  Society  and  from  commercial  organiza- 
tions to  promote  a  better  understanding  in  relation  to  problems  of 
infestations  and  diseases  of  plants.  In  addition  to  these  conferences 
between  direct  representatives  of  societies  the  division  has  fostered 
the  spirit  of  sympathetic  cooperation  in  groups  of  investigators  con- 
cerned with  problems  of  food  and  nutrition  and  fertilizers.  In  many 
other  ways,  less  formal  and  nrarked,'  efforts  have  been  made  to  pro- 
mote and  encourage  the  get-together  spirit  of  our  workers. 

The  efforts  of  the  division  can  perhaps  best  be  presented  under  the 
various  subjects  represented. 

Agronomy, — A  conference  was  held  on  March  20  by  the  committee 
on  cooperation,  at  which  plans  were  laid  for  a  survey  of  agronomic 
research  and  for  possible  coordination  of  existing  projects.  The 
promotion  of  regional  conferences  was  also  considered.  The  com- 
mittee on  fertilizers  of  the  war  organization  was  continued  and  at  a 
meeting  held  February  7  it  was  decided  to  undertake  the  compilation 
and  publication  of  a  series  of  monographs  on  fertilizers.  One  of 
these  is  now  rather  definitely  planned. 

Bacteriology, — Informal  consideration  has  been  given  to  problems 
of  publication  and  to  the  establishment  of  an  institute  of  bacteriology. 
The  continuance  of  an  existing  museum  of  living  bacteria  has  re- 
ceived attention  in  cooperation  with  the  division  of  medical  sciences. 
An  investigation  into  contamination  of  food  products  by  micro- 
organisms recommended  by  the  Society  of  American  Bacteriologists, 
financed  by  the  Glass  Containers  Association  of  America,  and  carried 
on  at  the  Geneva  (N.  Y.)  Agricultural  Experiment  Station,  was 
promoted  and  is  administered  by  the  division. 

Botany, — The  outstanding  effort  here  has  been  to  aid  in  publication 
matters.  Failing  to  secure  outside  support  for  Botanical  Abstracts, 
the  council  made  a  contribution  to  carry  on  this  publication  until 
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definite  support  could  be  secured.  A  war-time  committee  on  the 
salt  requirements  of  cultivated  plants  was  continued  and  has  been 
reorganized  as  a  subcommittee  of  the  fertilizer  committee.  A 
comprehensive  cooperative  investigation  has  thus  been  continued 
and  will  be  extended.  Here  also  the  council  has  been  obliged  to 
draw  on  its  small  funds  to  support  this  study.  The  project  for  a 
study  of  American  diatoms  recommended  to  the  Carnegie  Institution 
and  supported  by  it  is  under  way  and  eventually  a  publication  will 
be  prepared  giving  our  present  knowledge  of  the  subject. 

From  the  American  Phytopathological  Society  have  come  recom- 
mendations for  the  establishment  of  an  institute  for  the  intensive 
study  of  plant  diseases  and  for  a  more  limited  investigation  into 
diseases  of  tobacco.  Both  of  these  are  being  promoted  by  the 
division. 

The  Ecological  Society  of  America,  through  its  committee,  has 
presented  a  project  for  the  conservation  of  natural  areas,  and  there 
has  also  been  considered  a  project  for  conserving  pastures  and 
meadows. 

The  American  Association  of  Economic  Entomologists,  together 
with  the  American  Phytopathological  Society,  has  been  assisted  in 
the  formation  of  a  crop  protection  institute  in  which  are  also  included 
representatives  of  manufacturers  of  chemicals  and  apparatus.  This 
was  established  with  the  help  of  the  division  of  research  extension 
and  promises  to  be  a  most  important  organization.  (See  report  of 
division  of  research  extension.) 

The  Society  of  American  Foresters,  through  its  conamittee,  has 
prepared  an  outline  of  all  projects  in  forestry  conducted  in  this 
country,  and  this  has  been  published  by  the  council.  It  has  also 
laid  out  two  comprehensive  cooperative  investigations  upon  refor- 
estation of  cut-over  lands  and  upon  methods  of  silviculture,  and  these 
have  been  financed  by  the  Southern  Pine  (  rowers'  Association. 
Additional  support  has  come  from  Covernment  and  State  sources. 
This  study  of  a  broad  ecological  problem  in  the  field  is  now  well 
under  way  and  results  will  soon  be  ready  for  presentation. 

The  American  (  enetic  Association  has  presented  no  project  itseli 
but  in  this  field  the  division  has  served  as  an  agent  to  help  organize 
the  Second  International  Eugenics  Congress  in  New  York  September 
22-28,  1921. 

On  December  4  the  committee  from  the  American  Society  for 
Horticultural  Science  held  a  meeting  under  the  auspices  of  the  divi- 
sion and  made  plans  for  the  development  of  a  system  for  conserving 
and  collecting  various  original  species  of  cultivated  fruit  plants. 

From  the  American  Society  of  Zoologists  no  projects  have  been 
presented,  but  the  division  and  council  have  approved  the  program 
of  the  Marine  Biological  Laboratory  and  have  sought  energetically 
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to  socuro  support  for  this  important  cooperative  institution.  As  yet 
this  financial  aid  has  not  been  secured,  but  it  is  unthinkable  that  it 
sliould  not  eventually  come.  Another  zoological  project  of  great 
importance  is  that  of  the  group  of  publications  coming  from  the 
Wistar  Institute.  By  means  of  a  well-developed  business  organiza- 
tion this  scientific  institute  has  published  without  delay  of  issue  or 
restriction  in  quantity  the  zoological  and  anatomical  material  coming 
from  our  laboratories  and  has  provided  a  bibliographic  service  cov- 
ering the  group.  This  project  has  been  approved  by  the  council^  and 
support  has  been  sought,  without  success  as  yet.  As  an  encourage- 
ment to  that  part  of  the  work  of  the  Wistar  Institute  which  concerns 
the  development  of  our  European  contacts  and  the  promotion  of 
international  cooperation  through  the  free  distribution  of  these  jour- 
nals the  council  has  made  a  small  appropriation. 

Assistance  to  an  individual  zoologist  in  carrying  forward  investi- 
gations of  high  scientific  value  has  been  rendered  by  the  division  by 
means  of  a  fellowship  secured  for  a  period  of  three  years.  This 
represents  an  experiment  in  this  method  of  promoting  research. 

A  number  of  projects  coming  less  directly  from  scientific  groups 
have  been  promoted  in  the  division.  One  of  the  largest  of  these  is 
that  formulated  by  our  committee  on  food  and  nutrition.  This  in- 
volves a  program  for  an  extensive  investigation  of  both  animal  and 
human  nutrition.  Only  a  part  of  this  has  as  yet  been  realized,  owing 
to  incomplete  financial  support,  but  several  very  important  studies, 
especially  upon  fundamental  problems  of  animal  nutrition,  are  under 
way.  The  support  for  this  has  come  from  industrial  concerns  in- 
terlbsted  in  foods.  The  division  has  also  helped  in  securing  support 
for  the  long-continued  investigation  by  Dr.  Armsby  upon  animal 
nutrition. 

Through  the  division  there  has  also  been  developed  an  Institute 
for  Research  in  Tropical  America.  The  members  of  this  are  the 
various  institutions  and  societies  interested  in  tropical  problems. 
This  has  now  taken  definite  form  and  has  effected  an  organization 
of  its  own.  The  contact  of  the  council  with  it  now  is  that  of  a  con- 
stituent member.  Incidental  to  this  there  was  held  a  meeting  of  a 
considerable  number  of  men  concerned  with  the  present  position  of 
scientific  research  in  the  Philippines,  and  after  hearing  reports  from 
the  bureau  chiefs  in  science,  forestry,  and  agriculture,  a  resolution 
of  commendation  and  encouragement  was  given  by  the  division  and 
later  by  the  council  through  its  executive  board. 

At  the  request  of  the  American  Institute  of  Baking  the  divi'^ion 
nam.ed  an  advisory  board  to  consider  problem ari' ing  during  the 
manufacture  of  bread  and  to  advise  and  assist  in  their  solution. 
The  fir  t  meeting  of  thi''  hoard  has  been  held  and  important  prob- 
lem'; outUned  in  the  fields  of  l)iology,  chomistiy,  and  physics. 
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A  service  which  may  frequently  be  rendered  by  the  council  is  to 
investigate  and  approve  scientific  projects,  either  directly  or  through 
the  advice  of  societies  whose  interests  are  involved.  An  example  of 
f;uch  a  condition  is  an  expedition  into  South  America  under  the  direc- 
tion of  Dr.  Rusby,  to  study  and  collect  plants,  particularly  those  of 
Biedical  value.  This  project  is  financed  by  a  pharmaceutical  firm, 
but  is  found  to  be  entirely  free  from  improper  influence  or  bias- 
Since  it  is  on  such  a  purely  scientific  basis  it  has  been  approved  by 
the  division  and  been  given  such  help  as  opportunity  afforded. 

In  another  way  the  division  has  tried  to  be  helpful  in  promoting 
research.  The  subject  of  pharmacy  is  not  now  represented  in  the 
National  Research  Council.  Those  best  informed  in  pharmacy 
realize  the  present  weakness  of  research  in  this  subject  and  are 
zealous  in  the  effort  to  improve  conditions.  The  chairman  of  the 
division  addressed  the  meeting  of  the  American  Pharmaceutical 
Association  held  in  Washington  on  May  6,  and  explained  the  organiza- 
tion and  activities  of  the  council  and  pointed  out  possible  relations 
between  the  organizations.  By  conferences  and  otherwise  he  has 
sought  to  help  pharmaceutical  leaders  in  the  development  of  their 
plans  for  promoting  pharmaceutical  research.  It  is  the  hope  of 
these  men  that  when  their  plans  are  properly  advanced  there  may 
be  found  a  place  for  pharmacy  in  the  National  Research  Council. 

In  addition  to  the  enterprises  which  have  been  carried  through  to 
-completion,  or  have  been  definitely  advanced  in  development,  there 
are  numerous  other  efforts  to  help  individual  investigators,  to 
promote  the  plans  of  groups  of  investigators,  and  to  carry  forward 
projects  within  the  division  that  have  received  attention  during 
the  year.    In  due  time  they  will  be  more  fully  presented. 

Because  the  interests  of  the  division  approximate  so  closely  those 
of  the  Department  of  Agriculture  in  many  ways,  definite  efforts  have 
been  made  by  conferences  and  discussions  to  present  to  the  large 
group  of  scientists  in  this  division  of  the  Government  service  the 
opportunities  for  setting  up  cooperative  relations  with  their  fellow 
workers  in  our  universities,  colleges,  and  research  institutions.  Many 
of  these  efforts  have  been  very  successful,  and  in  time,  with  the 
exercise  of  proper  sj^mpathy  and  understanding,  it  shouhl  be  possible 
to  unify  more  fully  the  various  biological  and  agricultural  groups 
which,  by  chance,  are  segregated  in  and  out  of  Washington.  Neces- 
sary to  this  end  is  a  much  better  understanding  and  appreciation  of 
the  plans,  purposes,  and  accomplishments  of  the  Washington  group 
by  those  on  the  outside.  The  frequent  meetings  of  committees  in 
the  National  Capital  and  the  sustained  purpose  of  the  chairman 
of  the  division  and  others  to  make  known  the  extent  and  quality  of 
the  work  accomplished   through  Government  agencies   has  done 
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something  to  better  this  iiiiderstanding,  but  the  efforts  should  be 
continued  unremittingly. 

The  contacts  of  the  division  witli  the  general  divisions  of  the 
council  and  their  work  will  be  considered  elsewhere. 

DIVISION  OF  ANTHROPOLOGY  AND  PSYCHOLOGY, 

[Clark  Wissler,  Chairman.] 

(For  present  personnel  see  Appendix  A.) 

At  the  opening  of  the  year  the  division  of  anthropology  and 
psychology  had  barely  completed  its  organization,  but  proceeded 
promptly  to  the  formulation  of  a  research  program.  Sixteen  proj- 
ects were  carefully  considered,  seven  of  which  were  approved  by 
the  division  and  recommended  to  the  executiv-e  board,  as  follows; 

No.  1.  Study  of  the  American  people:  An  anthropological  and  psychological 
research  on  selected  racial  groups  in  the  United  States. 

No.  2.  Prediction  of  success  of  students  entering  higher  institutions. 

No.  3.  Organized  search  for  research  talent  among  college  students. 

No.  7.  Establishment  of  a  psychological  journal  to  publish  a  cumulative  system 
of  analytical  abstracts. 

No,  9.  Study  of  intermarriage  and  race  mixture  in  Hawaii. 

No.  10.  Archaeological  survey  of  the  States  of  Illinois,  Indiana,  Iowa,  and  Mis- 
souri. 

No.  16.  Relation  of  intelligence  and  schooling  to  occupational  ability. 

Of  these,  projects  2,  3,  7,  and  10  are  under  way. 

Project  No.  2.  Prediction  of  success  of  students  entering  higher 
institutions:  Under  this  project  is  contemplated  a  comparative 
research  in  the  relative  value  of  examinations,  tests,  high-school 
records,  and  other  data  in  predicting  success  or  failure  of  applicants 
for  admission  to  engineering  schools,  medical  schools,  and  colleges. 
The  project  is  a  direct  outgrowth  of  the  Mann  report  prepared  for 
the  Carnegie  Foundation  for  the  Advancement  of  Teaching.  The 
expenses  of  the  work  to  date  have  been  met  by  the  institutions 
contributing  the  data  and  by  a  small  appropriation  from  the  divi- 
sion. The  research  is  under  the  direction  of  L.  L.  Thurstone,  of  the 
Carnegie  Institute  of  Technology  in  Pittsburgh,  who  reports  that 
the  necessary  data  have  been  gathered  among  154  institutions  and 
that  progress  has  been  made  with  the  compilations. 

Project  No.  3.  Organized  search  for  research  talent  among  col- 
lege students:  This  proposal  developed  into  a  joint  project  with 
the  division  of  educational  relations  for  the  visitation  of  colleges 
in  the  Middle  West  to  confer  with  the  presidents  and  faculties  of 
these  institutions  on  the  encouragement  of  capable  seniors  to  take 
up  graduate  work  in  higher  institutions.  G.  W.  Stewart,  professor 
of  physics  in  the  University  of  Iowa,  has  volunteered  to  act  as.  our 
visiting  representative  in  1921. 
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Project  No.  7.  Establishment  of  a  psychological  journal  to  pub- 
lish a  cumulative  system  of  analytical  abstracts:  A  special  com- 
mittee was  appointed  to  confer  with  representatives  of  the  Ameri- 
can Psychological  Association  on  the  subject  of  a  ^^Psychological 
abstract  journal/^  The  work  of  this  committee  was  carried  to  a 
definite  conclusion,  resulting  in  the  establishment  of  a  psychological 
abstract  journal  and  provision  for  its  financing  without  direct  sup- 
port from  the  Research  Council. 

Project  No.  10.  State  archaeological  surveys:  A  committee  was 
appointed  to  encourage  and  assist  the  several  States  in  the  organi- 
zation of  State  archaeological  surveys  similar  to  the  surveys  con- 
ducted by  the  States  of  Ohio,  New  York,  and  Wisconsin.  The 
chairman  of  this  committee  is  R.  B.  Dixon,  of  Harvard  University. 
The  plan  contemplates  the  coordination  of  all  the  agencies  within 
those  States,  enlisting  the  cooperation  of  local  students  and  in- 
terested citizens  so  that  an  effective  appeal  may  be  made  to  the 
various  States  legislatures  for  special  appropriations  for  these  sur- 
veys. One  thousand  dollars  was  appropriated  by  the  council  for 
the  necessary  expenses  of  travel,  etc.,  in  the  several  States.  So 
far  the  work  has  been  confined  to  the  States  of  Indiana,  Iowa,  Illi- 
nois, and  Missouri.  In  each  of  these  States,  committees  are  being 
organized  and  specific  plans  formulated  for  such  surveys. 

The  following  special  committees  of  the  division  have  been  organ- 
ized: 

1.  Child  welfare  research:  This  committee  is  reviewing  the  re- 
search needs  of  child  welfare  institutions  and  is  cooperating  with 
the  division  of  medical  sciences  in  the  development  of  a  research 
plan  for  one  such  institution  in  response  to  a  request. 

2.  Research  on  accumulated  Army  data:  This  committee  com- 
pleted its  report  and  recommendations  during  the  year,  formulating 
a  plan  for  research  to  utilize  all  of  the  psychological  data  on  file  in 
the  Office  of  The  Adjutant  General.  Further  recommendations 
were  made  for  the  complete  use  of  the  data  on  file  in  the  Office  of 
the  Surgeon  General  of  the  Army  accumulated  in  the  examination 
of  enlisted  and  drafted  men. 

3.  National  intelligence  tests:  During  the  year  the  work  of  this 
committee,  formerly  a  committee  of  the  council  at  large,  was  trans- 
ferred to  this  division  and  the  committee  reappointed  by  the  chair- 
man as  a  committee  of  the  division.  The  tests  prepared  by  this 
committee  are  published  and  distributed  under  contract  with  a 
publisher,  the  profits  to  revert  to  the  council  to  be  used  for  the  prep- 
aration of  new  tests. 

4.  Functions  of  the  semicircular  canals:  The  committee  appointed 
to  report  upon  a  proposal  for  nystagmus  research  recommended  the 
calling  of  a  conference,  with  the  cooperation  of  the  division  of 
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medical  sciences,  upon  all  aspects  of  that  group  of  problems  cen- 
tering around  the  morphological  structures  and  functions  concerned 
in  orientation,  maintenance  of  equilibrium  and  perception  of  move- 
ment. Such  a  conference  was  held  in  Chicago  and  steps  taken  to 
organize  a  committee  for  the  further  consideration  of  these  prob- 
lems. 

APPENDIX  A. 

OFFICERS,  MEMBERS,  AND  COMMITTEES. 

Officers  and  Executive  Board, 
officers. 

Honorary  chairman,  George  E.  Hale,  director  of  the  Mount  Wilson  Observatory, 
Carnegie  Institution  of  Washington,  Pasadena,  Calif. 

Chairman,  H.  A.  Bumstead,^  professor  of  physics  and  director  of  the  Sloane 
Physical  Laboratory,  Yale  University,  New  Haven,  Conn. 

First  vice  chairman,  Charles  D.  Walcott,  secretary  of  the  Smithsonian  Institution; 
president  of  the  National  Academy  of  Sciences,  Washington,  D.  C. 

Second  vice  chairman,  Gano  Dunn,  president  of  the  J.  G.  White  Engineering 
Corporation,  43  Exchange  Place,  New  York  City. 

Third  vice  chairman,  R.  A.  Millikan,  professor  of  physics.  University  of  Chicago 
Chicago,  111. 

Pennanent  secretary,  Vernon  Kellogg,  National  Research  Council,  Washington,  B.C. 

Treasurer,  F.  L.  Ransome,  geologist  in  charge,  section  of  metalliferous  deposits, 
United  States  Geological  Survey;  treasurer  of  the  National  Academy  of  Sciences, 
Washington,  D.  C. 

By  reciprocal  arrangement  with  the  Engineering  Foundation — 

Assistant  secretary,  Alfred  D.  Flinn,  secretary  of  the  Engineering  Foundation, 
29  West  Thirty-ninth  Street,  New  York  City. 

Executive  Board. 

Chairman,  H.  A.  Bumstead.^ 

members  ex  officio. 

Officers  of  the  council. 

President  of  the  National  Academy  of  Sciences,  Charles  D.  Walcott,  secretary 
cf  the  Smithsonian  Institution,  Washington,  D.  C. 

Home  secretary  of  the  National  Academy  of  Sciences,  C.  G.  Abbot,  director  of  the 
A  trophysical  Observatory,  Smithsonian  Institution,  Washington,  D.  C. 

President  of  the  American  Association  for  the  Advancement  of  Science,  1j.  O, 
Howard,  chief  of  the  United  States  Bureau  of  Entomology,  Washington,  D.  C. 

Past  chairmen  of  the  National  Research  Council,  George  E.  Hale,  director  of  the 
Mount  Wilson  Observatory,  Carnegie  Institution  of  Washington,  Pasadena,  Calif.; 
John  C.  Merriam,  president-elect  of  the  Carnegie  Institution  of  Washington, 
Washington,  D.  C;  James  R.  Angell,  president  of  the  Carnegie  Corporation,  522  Fifth 
Avenue,  New  York  City. 

Chairmen  of  the  divisions  of  general  relations. 

Chairmen  and  vice  chairmen  of  the  divisions  of  science  and  technology. 
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MEMBERS  AT  LARGE. 

Edward  D.  Adams,  vice  chairman  of  the  Engineering  Foundation,  71  Broadway, 
New  York  City. 

John  J.  Carty,  vice  president  of  the  American  Telephone  &  Telegraph  Co.,  195 
Broadway,  New  York  City. 

Gano  Dunn,  president  of  the  J.  G.  White  Engineering  Corporation,  43  Exchange 
Place,  New  York  City. 

Van  H.  ^fanning,  director  of  the  division  of  research,  American  Petroleum  Institute, 
15  West  Forty-fourth  Street,  New  York  City. 

R.  A.  Millikan,  professor  of  physics.  University  of  Chicago,  Chicago,  111. 

A.  A.  Noyes,  director  of  chemical  research,  California  Institute  of  Technology, 
Pasadena,  Calif. 

Raymond  Pearl,  professor  of  biometry  and  vital  statistics,  Johns  Hopkins  Uni- 
versity, Baltimore,  Md. 

M.  I.  Pupin,  professor  of  electro-mechanics,  Columbia  University,  New  York  City. 

S.  W.  Stratton,  director  of  the  United  States  Bureau  of  Standards,  Washington, 
D.  C. 

C.  P.  Townsend,  patent  attorney,  Washington,  D.  C  . 

William  H.  Welch,  director  of  the  School  of  Hygiene  and  Public  Health,  Johns 
Hopkins  University,  Baltimore,  Md. 

R.  S.  Woodward,  president  of  the  Carnegie  Institution  of  Washington,  Washington, 
D.  C. 

ADMINISTRATIVE  COMMITTEES  OF  THE  COUNCIL. 

Committee  on  budget  (joint  committee  with  National  Academy  of  Sciences):  Chair-  ' 
man,  Charles  D.  Walcott;  H.  A.  Bumstead,^  F.  L.  Ransome. 

Committee  on  building  plans:  Chairman,  George  E.  Hale;  H.  A.  Bumstead,^  Gano 
Dunn,  John  C.  Merriam^,  R.  A.  Millikan,  A.  A.  Noyes,  Charles  D.  Walcott,  with 
H.  S.  Pritchett  in  an  advisory  capacity,  representing  the  Carnegie  Corporation. 

Committee  on  building  stone  (with  reference  to  new  building):  Chairman,  Charles 
D.  Walcott;  H.  A.  Bumstead,^  Vernon  Kellogg,  John  C.  Merriam. 

Committee  on  finance:  Chairman,  H.  A.  Bumstead;^  John  J.  Carty,  Gano  Dunn, 
George  E.  Hale,  H.  E.  Howe,  Vernon  Kellogg,  John  C.  Merriam. 

Committee  on  organization  and  budget:  Chairman,  H.  E.  Howe;  Vernon  Kellogg, 
F.  L.  Ransome. 

Project  committee:  Chairman,  H.  A.  Bumstead;^  Vernon  Kellogg,  F.  L.  Ransome. 
Promotion  committee:  Chairman,  H.  E.  Howe;  Paul  Moore. 

Committee  on  publication:  Chairman,  Robert  M.  Yerkes;  H.  A.  Bumstead,^  Vernon 
Kellogg. 

Committee  on  publicity:  Chairman,  Vernon  Kellogg;  H.  E.  Howe,  Robert  M. Yerkes. 

TECHNICAL  COMMITTEES  OF  THE  COUNCIL. 

Committee  to  confer  with  committee  of  American  Association  for  the  Advancement 
of  Science  on  bibliography:  Chairman,  Robert  M.  Yerkes;  Vernon  Kellogg,  C.  E. 
McClung. 

Committee  on  conservation  of  natural  resources:  Chairman,  John  C.  Merriam;  J. 
McKeen  Cattell,  John  M.  Clarke,  Vernon  Kellogg,  C.  E.  McClung. 

Committee  to  consider  various  phases  of  industrial  research:  Chairman,  Gano  Dunn; 
Comfort  A.  Adams,  John  J.  Carty,  George  E.  Hale,  H.  E.  Howe. 

Committee  on  Federal  grants  for  research:  Chairman,  Vernon  Kellogg;  John  J. 
Carty,  Gano  Dunn,  S.  W.  Stratton,  Charles  D.  Walcott,  Robert  M.  Yerkes. 

Committee  on  industrial  personnel  research:  Chairman,  H.  A.  Bumstead;^  secretary, 
Alfred  D.  Flinn;  Comfort  A.  Adams,  James  R.  Angell,  W.  V.  Bingham,  S.  P.  Capen, 
H.  E.  Howe,  George  W.  McCoy,  Beardsley  Rami,  Robert  M.  Yerkes. 
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Committee  on  Pacific  exploration:  Chairman,  John  C.  Merriam;  William  Bowie, 
R.  A.  Daly,  W.  M.  Davis,  B.  W.  Evermann,  H.  E.  Gregory,  G.  F.  McEwen,  A.  G. 
Mayor,  W.  E.  Ritter. 

Subcommittee  on  anthropology:  Chairman,  J.  Walter  Fewkes,  chief  of  the  Bureau 
of  American  Ethnology,  SmithBonian  Institution,  Washington,  D.  C;  R.  B.  Dixon. 

Committee  on  Patent  Office:  Chairman,  L.  H.  Baekeland,  president  of  the  General 
Bakelite  Co.,  Yonkers,  N.  Y.;  secretary,  Edwin  J.  Prindle,  111  Broadway,  New  York 
City;  W.  F.  Durand,  Thomas  Ewing,  Frederick  P.  Fish,  Reid  Hunt,  R.  A.  Millikan, 
M.  1.  Pupin,  S.  W.  Stratton,  C.  P.  Townsend. 

Committee  on  proposed  journal  of  scientific  instruments:  Chairman,  Augustus  Trow- 
bridge; H.  E.  Howe,  Robert  M.  Yerkes,  Gano  Dunn. 

School  scale  board:  Chairman,  Robert  M.  Yerkes;  M.  E.  Haggerty,  L.  M.  Terman, 
E.  L.  Thorndike,  G.  M.  Whipple. 

Trustees  for  the  publication  of  critical  tables  of  physical  and  chemical  constants: 
Chairman,  Hugh  K.  Moore,  manager  of  the  research  laboratory,  Brown  Co.,  Berlin, 
N.  H.;  H.  E.  Howe,  Edward  P.  Hyde,  Julius  Stieglitz. 

American  Geophysical  Union  (acting  also  as  the  American  section  of  the  Inter- 
national Geodetic  and  Geophysical  Union):  Chairman,  William  Bowie,  chief  of  the 
division  of  geodesy.  United  States  Coast  and  Geodetic  Survey,  Washington,  D.  C; 
vice  chairman,  Louis  A.  Bauer,  director  of  the  department  of  terrestial  magnetism, 
Carnegie  Institution  of  Washington,  Washington,  D.  C;  secretary,  Harry  0.  Wood, 
National  Research  Council,  Washington,  D.  C. 

Section  A,  geodesy:  Chairman,  William  Bowie. 

Section  B,  seismology:  Chairman,  H.  F.  Reid,  professor  of  dynamical  geology- 
and  geography,  Johns  Hopkins  University,  Baltimore,  Md. 

Section  C,  meteorology:  Chairman,  C.  F.  Marvin,  chief  of  the  United  Statea 
Weather  Bureau,  Washington,  D.  C. 
Section  D,  terrestrial  magnetism  and  electricity:  Chairman,  Louis  A.  Bauer. 
Section  E,  physical  oceanography:  Chairman,  G.  W.  Littlehales,  hydro-, 
graphic  engineer,  United  States  Hydrographic  Office,  Washington,  D.  C. 

Section  F  volcanology:  Chairman,  H.  S.  Washington,  petrologist,  Geophysical  * 
Laboratory,  Carnegie  Institution  of  Washington,  Washington,  D.  C. 

Section  G,  geophysical  chemistry:  Chairman,  Arthur  L.  Day,  director  of  the . 
Geophysical  laboratory,  Carnegie  Institution  of  Washington,  Washington,  D.  C. 
Representative  of  the  National  Research  Council  in  the  Crop  Protection  Institute, 
H,  E.  Howe,  chairman  of  the  division  of  research  extension.  National  Research., 
Council,  Washington,  D.  C. 

DIVISIONS  OF  THE  COUNCIL. 

I.  Division  of  Federal  Relations. 

Chairman,  Charles  D.  Walcott. 
Vice  chairman,  C.  L.  Alsberg. 
Secretary,  Augustus  Trowbridge. 

executive  committee. 

Chairman,  C.  L.  Alsberg;  Charles  D.  Walcott,  Col.  Colden  L'H.  Ruggles,  George 
Otis  Smith,  S.  W.  Stratton,  Augustus  Trowbridge. 

MEMBERS  OF  THE  DIVISION. 

The  President  of  the  United  States,  on  the  recommendation  of  the  president  of 
the  National  Academy  of  Sciences,  acting  as  chairman  of  the  division  of  Federal 
relations  of  the  National  Research  Council,  has  designated  the  following  representa- 
tives of  the  various  departments  to  act  as  members  of  this  division : 
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DEPARTMENT  OP  STATE. 

Wilbur  J.  Carr,  director  of  the  Consular  Service. 

DEPARTMENT  OP  THE  TREASURY. 

J.  W.  Schereschewsky,  assistant  Surgeon  General,  Public  Health  Service. 

DEPARTMENT  OF  WAR. 

Lieut.  Col.  Edward  T.  Donnelly,  General  Staff,  United  States  Army. 
Brig.  Gen.  Dennis  E.  Nolan,  General  Staff,  Director  of  the  Military  Intelligence 
Division,  United  States  Army. 

 ,  Coast  Artillery,  United  States  Army. 

 ,  Medical  Corps,  United  States  Army. 

Lieut.  Col.  Clarence  O.  Sherrill,  Engineer  Corps,  United  States  Army. 
Col.  Colden  L'H.  Ruggles,  Ordnance  Department,  United  States  Army, 
Maj.  Gen.  George  O.  Squier,  Chief  Signal  Officer,  United  States  Army. 
Maj.  Byron  Q.  Jones,  Air  Service,  United  States  Army. 

Brig.  Gen.  A.  A.  Fries,  Chief  of  the  Chemical  Warfare  Service,  United  States  Army. 

DEPARTMENT  OF  JUSTICE. 

John  T.  Creighton,  attorney  in  the  Division  of  Investigation. 

DEPARTMENT  OP  THE  NAVY. 

 ,  Intelligence  Division,  Office  of  Naval  Operations,  United  States 

Navy. 

Rear  Admiral  J.  A.  Hoogewerff,  Superintendent  of  the  Naval  Observatory,  Bureau 
of  Navigation,  United  States  Navy. 

Rear  Admiral  C.  W.  Parks,  Chief  of  the  Bureau  of  Yards  and  Docks,  United  States 
Navy. 

Capt.  C.  C.  Bloch,  Acting  Chief  of  the  Bureau  of  Ordnance,  United  States  Navy. 

Rear  Admiral  D.  W.  Taylor,  Chief  Constructor  of  the  Navy  and  Chief  of  the  Bureau 
of  Construction  and  Repair,  United  States  Navy. 

Rear  Admiral  R.  S.  Griffin,  Chief  of  the  Bureau  of  Engineering,  United  States  Navy. 

Rear  Admiral  Edward  R.  Stitt,  Surgeon  General  and  Chief  of  the  Bureau  of  Medi- 
cine and  Surgery,  United  States  Navy. 

DEPARTMENT  OF  THE  INTERIOR. 

M.  H.  Coulston,  assistant  commissioner  of  patents.  Patent  Office. 

Chester  D.  Jarvis,  specialist  in  agricultural  education,  Bureau  of  Education. 

George  Otis  Smith,  director  of  the  Geological  Survey. 

A.  P.  Da\'is,  director  of  the  Reclamation  Service. 

F.  G.  Cottrell,  director  of  the  Bureau  of  Mines. 

DEPARTMENT  OF  AGRICULTURE. 

C.  F.  Mar\'in,  chief  of  the  Weather  Bureau. 

J.  R.  Mohler,  chief  of  the  Bureau  of  Animal  Industry. 

Karl  F.  Kellerman,  physiologist  and  associate  chief  of  the  Bureau  of  Plant  Industry 
E.  H.  Clapp,  assistant  forester,  Forest  Service. 
C.  L.  Alsberg,  chief  of  the  Bureau  of  Chemistry. 
Milton  Whitney,  chief  of  the  Bureau  of  Soils. 

L.  O.  Howard,  entomologist  and  chief  of  the  Bureau  of  Entomology. 
E.  W.  Nelson,  biologist  and  chief  of  the  Bureau  of  Biological  Surv^ey. 
T.  H.  MacDonald,  chief  of  the  Bureau  of  Public  Roads. 

POST  OFFICE  DEPARTMENT. 

J.  P.  Miller,  chief  of  the  Division  of  Correspondence. 
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DEPARTMENT  OF  COMMERCE. 

Joseph  A.  Hill,  chief  statistician,  Bureau  of  the  Census. 
S.  W.  Stratton,  director  of  the  Bureau  of  Standards. 
Hugh  M.  Smith,  commissioner.  Bureau  of  Fisheries. 

William  Bowie,  chief  of  the  Division  of  Geodesy,  Coast  and  Geodetic  Survey. 

DEPARTMENT  OF  LABOR. 

Ethelbert  Stewart,  commissioner.  Bureau  of  Labor  Statistics. 

SMrrHSONIAN  INSTITUTION. 

Charles  D.  Walcott,  secretary  of  the  Smithsonian  Institution  and  president  of  the 
National  Academy  of  Sciences,  Washington,  D.  C. 

COMMITTEE. 

Committee  on  relations  between  scientific  agencies  in  State  and  Federal  Govern- 
ments (joint  committee  with  division  of  States  relations):  Chairman  of  the  section 
of  the  division  of  Federal  relations,  E.  W.  Allen,  chief  of  the  Office  of  Experiment 
Stations,  United  States  Department  of  Agriculture,  Washington,  D.  C. 

II.  Division  of  Foreign  Belations. 

Chairman  George  E.  Hale. 
Vice  chairman,  Wilbur  J.  Carr. 
Vice  chairman,  H.  A.  Bumstead.^ 

EXECUTIVE  COMMITTEE. 

Chairman,  George  E.  Hale;  vice  chairmen,  Wilbur  J.  Carr  and  H,  A.  Bumstead;^ 
William  Bowie,  Vernon  Kellogg,  John  C.  Merriam,  W.  S.  Thayer. 

MEMBERS  OF  THE  DIVISION. 
NATIONAL  ACADEMY  OF  SCIENCES,  EX  OFFICIO. 

Charles  D.  Walcott,  president  of  the  National  Academy  of  Sciences;  secretary  of 
the  Smithsonian  Institution,  Washington,  D.  C. 

George  E.  Hale,  foreign  secretary  of  the  National  Academy  of  Sciences,  director 
of  Mount  Wilson  Observatory,  Carnegie  Institution  of  Washington,  Pasadena,  Calif. 

AMERICAN  ASSOCIATION  FOR  THE  ADVANCEMENT  OF  SCIENCE. 

Burton  E.  Livingston,  professor  of  plant  physiology  and  director  of  laboratory  of 
plant  physiology,  Johns  Hopkins  University;  permanent  secretary  of  the  American 
Association  for  the  Advancement  of  Science,  Washington,  D.  C. 

AMERICAN  ACADEMY  OF  ARTS  AND  SCIENCES. 

A.  A.  Noyes,  director  of  chemical  research,  California  Institute  of  Technology 
Pasadena,  Calif. 

AMERICAN  PHILOSOPmCAL  SOCIETY. 

Henry  Fairfield  Osborn,  president  of  the  trustees  of  the  American  Museum  of 
Natural  History,  New  York  City. 

DEPARTMENT  OF  STATE. 

Wilbur  J.  Carr,  director  of  the  Consular  Service,  United  States  Department  of 
State,  Washington,  D.  C. 

INTERNATIONAL  ASTRONOMICAL  UNION. 

W.  W.  Campbell,  vice  president  of  the  International  Astronomical  Union;  chair- 
man of  the  executive  committee  of  American  section;  director  of  lick  Observatory, 
University  of  California,  Mount  Hamilton,  Calif. 


^  1  Deceased. 
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INTERNATIONAL  GEODETIC  AND  GEOPHYSICAL  UNION. 

William  Bowie,  president  of  the  section  on  geodesy,  International  Geodetic  and 
Geophysical  Union;  chairman  of  the  American  Geophysical  Union;  chairman  of  the 
section  on  geodesy;  chief  of  the  Division  of  Geodesy,  United  States  Coast  and  Geo- 
detic Survey,  Washington,  D.  C. 

C.  F.  Marvin,  secretary  of  the  section  on  meteorology,  International  Geodetic  and 
Geophysical  Union;  chairman  of  the  section  on  meteorology,  American  Geophysical 
Union-  chief  of  the  United  States  Weather  Bureau,  Washington,  D.  C. 

Louis  A.  Bauer,  secretary  of  the  section  on  terrestrial  magnetism  and  electricity, 
International  Geodetic  and  Geophysical  Union;  ^dce  chairman  of  the  American 
Geophysical  Union;  chairman  of  the  section  on  terrestrial  magnetism  and  electricity; 
director  of  the  department  of  terrestrial  magnetism,  Carnegie  Institution  of  Washing- 
ton, Washington,  D.  C. 

G.  W.  Littlehales,  member  of  the  executive  committee,  section  on  physical 
oceanography.  International  Geodetic  and  Geophysical  Union;  chairman  of  the 
section  on  physical  oceanography,  American  Geophysical  Union:  hydrographic  engi- 
neer. Ignited  States  Hydrographic  Office,  Washington,  D.  C. 

H.  S.  Washington,  vice  president  of  the  section  on  volcanology,  International 
Geodetic  and  Geophysical  Union;  chairman  of  the  section  on  volcanology,  American 
Geophysical  Union;  petrologist,  geophysical  laboratory,  Carnegie  Institution  of 
Washington,  Washington,  D.  C. 

INTERNATIONAL  UNION  OF  PURE  AND  APPLIED  CHEMISTRY. 

F.  G.  Cottrell,  chairman  of  the  division  of  chemistry  and  chemical  technology^ 
National  Research  Council;  director  of  the  United  States  Bureau  of  Mines,  Washing- 
ton, D.  C. 

INTERNATIONAL  MATHEMATICAL  UNION. 

L.  E.  Dickson,  professor  of  mathematics,  University  of  Chicago,  Chicago,  111. 

INTERNATIONAL  UNION  OF  SCIENTIFIC  RADIO  TELEGRAPHY. 

Louis  Austin,  head  of  United  States  Naval  Radio  Research  Laboratory,  Washing- 
ton, D.  C. 

INTERNATIONAL  BUREAU  OF  WEIGHTS  AND  MEASURES.  . 

S.  W.  Stratton,  director  of  the  United  States  Bureau  of  Standards,  Washington, 
D.  C. 

INTERNATIONAL  STANDARDIZATION  COMMISSION. 

Comfort  A.  Adams,  chairman  of  the  American  committee;  Lawrence  professor  of 
engineering,  Harvard  University;  chairman  of  the  division  of  engineering,  National: 
Research  Council,  29  West  Thirty-ninth  Street,  New  York  City. 

INTERNATIONAL  ELECTROTECHNICAL  COMMISSION. 

CO.  Mailloux,  president  of  the  United  States  National  Committee,  111  Fifth 
Ave.,  New  York  City. 

INTERNATIONAL  COMMISSION  ON  ILLUMLVATION. 

Edward  P.  Hyde,  Nela  Research  Laboratory,  General  Electric  Co.,  Nela  Park,. 
Cleveland,  Ohio. 

EX  OFFICIO. 

Chairman  of  the  National  Research  Council  and  chairmen  of  all  divisions. 

MEMBERS  AT  LARGE. 

H.  A.  Bumstead,'  professor  of  physics  and  director  of  the  Sloane  physical  labora- 
tory, Yale  University;  chairman  of  the  National  Research  Council,  Washington,  D.  C. 

Herbert  Hoover,  president  of  the  American  Engineering  Council;  trustee  o£ 
Leland  Stanford  Junior  University,  Stanford  University,  Calif. 


I  Deceased. 
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Ivlihu  Koot,  31  Nassiiu  Street,  New  York  City. 

W.  S.  Thayer,  professor  of  clinical  medicine,  Johns  Hopkins  University,  Balti- 
more, Md. 

III.  Division  of  States  Relations. 

Chairman,  John  C.  Merriam. 
Secretary,  Albert  Ij.  Barrows. 

executive  committee. 

Chairman,  John  C.  Merriam;  Frank  W.  DeWolf,  Vernon  Kellogg,  A.  F.  Woods. 

MEMBERS  OF  THE  DIVISION. 

John  C.  Merriam,  president-elect  of  the  Carnegie  Institution  of  Washington,  Washing- 
ton, D.  C, 

DIVISION  OF  EDUCATIONAL  RELATIONS. 

Vernon  Kellogg,  chairman  of  the  division,  National  Research  Council,  Washington, 
D.  C. 

DIVISION  OF  RESEARCH  EXTENSION. 

H.  E,  Howe,  chairman  of  the  division,  National  Research  Council,  Washington, 
D.  C. 

RESEARCH  INFORMATION  SERVICE. 

Edwin  F.  Gay,  president  of  New  York  Evening  Post  (Inc.),  New  York  City. 

DIVISION  OF  PHYSICAL  SCIENCES. 

Ernest  Merritt,  professor  of  physics  and  head  of  the  department  of  physics,  Cornell 
University,  Ithaca,  N.  Y. 

DIVISION  OF  ENGINEERING. 

S.  W.  Stratton,  director  of  the  United  States  Bureau  of  Standards.  Washington,  D.  C. 

DIVISION  OF  CHEMISTRY  AND  CHEMICAL  TECHNOLOGY. 

Wilder  D.  Bancroft,  professor  of  physical  chemistry,  Cornell  University,  Ithaca, 
N.  Y. 

DIVISION  OF  GEOLOGY  AND  GEOGRAPHY. 

E.  B.  Mathews,  chairman  of  the  division;  professor  of  mineralogy  and  petrogaphy, 
Johns  Hopkins  University;  State  geologist  of  Maryland;  director  of  the  State  weather 
service,  Baltimore,  Md. 

DIVISION  OF  MEDICAL  SCIENCES. 

V.  C.  Vaughan,  professor  of  hygiene  and  physiological  chemistry,  and  dean  of  the 
medical  school,  University  of  Michigan,  Ann  Arbor,  Mich. 

DIVISION  OF  BIOLOGY  AND  AGRICULTURE. 

A.  F.  Woods,  president  of  the  University  of  Maryland,  College  Park,  Md. 

DIVISION  OF  ANTHROPOLOGY  AND  PSYCHOLOGY. 

J.  Walter  Fewkes,  chief  of  the  Bureau  of  American  Ethnology,  Smithsonian  Tustitu- 
tion,  Washington,  D.  C. 

ASSOCIATION  OF  AMERICAN  STATE  GEOLOGISTS. 

Frank  W.  DeWolf,  State  geologist  of  Illinois,  Urbana,  111. 

SOCIETY  OF  AMERICAN  FORESTERS. 

Hugh  P.  Baker,  secretary-treasurer  of  the  American  Paper  and  Pulp  Association, 
18  East  Forty-first  Street,  New  York  City. 
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AMERICAN  ASSOCIATION  OF  STATE  HIGHWAY  OFFICIALS. 

Paul  D.  Sargent,  chief  engineer,  highway  commission,  Augusta,  Me. 

MEMBERS  AT  LARGE. 

E.  A.  Birge,  president  of  the  University  of  Wisconsin,  Madison,  Wis. 

John  M.  Clarke,  State  geologist  and  paleontologist;  director  of  the  State  museum, 
Education  Building,  Albany,  N.  Y. 

n.  E.  Gregory,  Silliman  professor  of  geology,  Yale  Uniyersity;  superintendent  of 
the  geological  and  natural  history  survey  of  Connecticut,  New  Haven,  Conn. 

Van  H.  Manning,  director  of  the  division  of  research,  American  Petroleum  Institute, 
15  West  Forty-fourth  Street,  New  York  City. 

T.  S.  Palmer,  expert  in  game  conservation.  United  States  Biological  Survey,  Wash- 
ington, D.  C. 

James  A.  B.  Scherer,  Pasadena,  Calif. 

Henry  Suzzallo,  president  of  the  University  of  Washington,  Seattle,  Wash. 

COMMITTEE. 

Committee  on  relations  between  scientific  agencies  in  State  and  Federal  Govern- 
ments (joint  committee  with  division  of  Federal  relations):  Chairman  of  the  section 
of  the  division  of  States  relations,  Vernon  Kellogg. 

IV.  Division  op  Educational  Relations. 

Chairman,  Vernon  Kellogg. 
Secretary,  Albert  L.  Barrows. 

EXECUTIVE  committee. 

Chairman,  Vernon  Kellogg;  S.  P.  Capen,  Donald  J.  Cowling,  Graham  Edgar, 
Abraham  Flexner,  A.  Ross  Hill,  John  C.  Merriam,  A.  F.  Woods. 

members  of  the  division. 

Vernon  Kellogg,  permanent  secretary  of  the  National  Research  Council,  Washing- 
ton, D.  C. 

AMERICAN  ASSOaATION  OF  LAND  GRANT  COLLEGES. 

A.  F^  Woods,  president  of  the  University  of  Maryland,  College  Park,  Md. 

AMERICAN  ASSOaATION  OF  UNIVERSITY  PROFESSORS. 

E.  W.  Brown,  professor  of  mathematics,  Yale  University,  New  Haven,  Conn. 

AMERICAN  COUNCIL  ON  EDUCATION. 

S.  P.  Capen,  director  of  the  American  Council  on  Education,  Washington,  D.  C. 

ASSOCIATION  OF  AMERICAN  COLLEGES. 

Donald  J.  Cowling,  president  of  Carleton  College^  Northfield,  Minn. 

ASSOCIATION  OF  AMERICAN  UNIVERSITIES. 

A.  Ross  Hill,  president  of  the  University  of  Missouri,  Cohimbia,  Mo. 

NATIONAL  ASSOCIATION  OF  STATE  UNIVERSITIES. 

Frank  L.  McVey,  president  of  the  University  of  Kentucky,  Lexington,  Ky. 

UNITED  STATES  BUREAU  OF  EDUCATION. 

George  F.  Zook,  specialist  in  higher  education.  United  States  Bureau  of  Educa- 
tion, Washington,  D.  C. 
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RESEARCH  FELLOWSHIP  BOARD  OF  THE  NATIONAL  RESEARCH  COUNCIL. 

Simon  Flexner,  chairman  of  the  board;  director  of  research  laboratories,  Kocke- 
feller  Institute  for  Medical  Kesearch,  Sixty-sixth  Street  and  Avenue  A,  New  York 
City. 

MEMBERS  AT  LARGE. 

F.  B.  Dains,  professor  of  chemistry,  University  of  Kansas,  Lawrence,  Kans. 

W.  F.  Durand,  professor  of  mechanical  engineering,  Leland  Stanford  Junior  Univer- 
sity, Stanford  University,  Calif. 

Graham  Edgar,  professor  of  chemistry.  University  of  Virginia,  University,  Va. 

Abraham  Flexner,  secretary  of  the  General  Education  Board,  61  Broadway,  New 
York  City. 

H.  E.  Gregory,  Silliman  professor  of  geology,  Yale  University,  and  superintendent 
of  the  geological  and  natural  history  survey  of  Connecticut,  New  Haven,  Conn. 

Herbert  Hoover,  president  of  the  American  Engineering  Council,  trustee  of  Leland 
Stanford  Junior  University,  Stanford  University,  Calif. 

John  C.  Merriam,  president  elect  of  Carnegie  Institution  of  Washington,  Washing- 
ton, D.  C. 

H.  S.  Pritchett,  president  of  the  Carnegie  Foundation  for  the  Advancement  of  Teach- 
ing, 522  Fifth  Avenue,  New  York  City. 

Col.  Bobert  I.  Bees,  General  Staff,  chief  of  the  education  and  recreation  branch  of 
the  War  Plans  Division,  United  States  Army,  Washington,  D.  C. 

Robert  M.  Yerkes,  chairman  of  the  research  information  service.  National  Research 
Council,  Washington,  D.  C. 

L.  R.  Jones,  Liaison  member  from  the  division  of  biology  and  agriculture,  and  pro- 
fessor of  plant  pathology,  University  of  Wisconsin,  Madison,  Wis. 

V.  Division  of  Research  Extension. 

Chairman,  H.  E.  Howe. 
Vice  chairman,  W.  M.  Corse. 
Secretary,  Paul  Moore. 

executive  committee. 

Chairman,  H.  E.  Howe;  vice  chairman,  W.  M.  Corse;  F.  G.  Cottrell,  C.  E.  K.  Mees, 
C.  P.  Townsend. 

MEMBERS  OF  THE  DIVISION. 

W.  M.  Corse,  general  mananger  of  the  Monel  Metal  Products  Co.,  Bayonne,  N.  J. 

EX  OFFICIO. 

Augustus  Trowbridge,  chairman  of  the  division  of  physical  sciences,  National 
Research  Council;  professor  of  physics,  Princeton  University,  Princeton,  N.  J. 

Comfort  A.  Adams,  Lawrence  professor  of  engineering.  Harvard  University;  chair- 
man of  division  of  engineering,  National  Research  Council,  29  West  Thirty-ninth 
Street,  New  York  City. 

F.  G.  Cottrell,  chairman  of  division  of  chemistry  and  chemical  technology,  National 
Research  Council;  director  of  the  United  States  Bureau  of  Mines,  Washington,  D.  C. 

C.  E.  McClung,  chairman  of  the  division  of  biology  and  agriculture.  National  Re- 
search Council;  professor  of  zoology  and  director  of  the  zoological  laboratory,  Uni- 
versity of  Pennsylvania,  Philadelphia,  Pa. 

BUREAU  OF  MINES. 

R.  B.  Moore,  chief  chemist  and  chief  of  the  division  of  mineral  technology.  United 
States  Bureau  of  Mines,  Washington,  D.  C. 
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BUREAU  OF  CHEMISTRY. 

F.  P.  Veitch,  chemist  in  charge  of  leather  and  paper  laboratory,  United  States 
Bureau  of  Chemistry,  Washington,  D.  C. 

BUREAU  OF  STANDARDS. 

G.  K.  Burgess,  chief  of  the  metallurgical  division,  United  States  Bureau  of  Stand- 
ards, Washington,  D.  C. 

MEMBERS  AT  LARGE. 

L.  IT.  Baekeland,  president  of  the  General  Bakelite  Co.,  Yonkers,  N.  Y. 

John  J.  Carty,  vice  president  of  the  American  Telephone  &  Telegraph  Co.,  195 
Broadway,  New  York  City. 

Alfred  D.  Flinn,  secretary  of  the  Engineering  Foundation,  29  West  Thirty-ninth 
Street,  New  York  City. 

W.  A.  Hamor,  assistant  director  of  the  Mellon  Institute,  Pittsburgh,  Pa. 

H.  E.  Howe,  National  Eesearch  Council,  Washington,  D.  C. 

John  Johnston.  Sterling  professor  of  chemistry,  Yale  University,  New  Haven, 
Conn. 

C.  E.  K.  Mees,  director  of  development  and  research,  Eastman  Kodak  Co.,  Roch- 
ester, N.  Y. 

A.  R.  Pierce,  Pierce  Manufacturing  Co.,  New  Bedford,  Mass. 
Walter  Rautenstrauch,  professor  of  mechanical  engineering,  Columbia  University, 
New  York  City. 

F.  K.  Richtmyer,  professor  of  physics,  Cornell  University,  Ithaca,  N.  Y. 
CP.  Townsend,  patent  attorney,  Washington,  D.  C. 

E.  W.  Washburn,  professor  of  ceramic  chemistry  and  head  of  the  department  of 
ceramic  engineering,  University  of  Illinois,  Urbana,  111. 

COMMITTEE. 

Advisory  committee  on  alloys  research:   Chairman,  W.  M.  Corse. 

VI.  Research  Information  Service. 

Chairman,  Robert  M.  Yerkes. 
Vice  chairman,  Edwin  F.  Gay. 

EXECUTIVE  COMMITTEE. 

Chairman,  Robert  M.  Yerkes;  vice  chairman,  Edwin  F.  Gay;  Alfred  D.  Flinn; 
Wesley  Frost,  C.  E.  McClung,  Charles  L.  Reese,  Augustus  Trowbridge. 

MEMBERS  OP  THE  DIVISION. 
EX  OFFICIO. 

Chairman  of  the  National  Research  Council  and  chairmen  of  all  divisions. 

DEPARTMENT  OF  STATE. 

Wesley  Frost,  acting  foreign  trade  adAdser,  United  States  Department  of  State, 
Washington,  D.  C. 

DEPARTMENT  OF  THE  TREASURY. 

J.  W.  Schereschewsky,  assistant  Surgeon  General,  United  States  Public  Health 
Servdce,  Washington,  D.  C. 

DEPARTMENT  OF  WAR. 

Brig.  Gen.  Dennis  E.  Nolan,  General  Staff,  Director  of  the  Military  Intelligence 
Division,  United  States  Army,  Washington,  D.  C. 
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DEPARTMENT  OF  JUSTICE. 

Frank  Burke,  chief  of  the  United  States  Bureau  of  Investigation,  Washington,  D.  C. 

POST  OFFICE  DEPARTMENT. 

Joseph  Stewart,  special  assistant  to  the  Attorney  General,  United  States  Post  Office 
Department,  Washington,  D.  C. 

DEPARTMENT  OF  THE  NAVY. 


DEPARTMENT  OF  THE  INTERIOR. 


DEPARTMENT  OF  AGRICULTURE. 

C.  L.  Alsberg,  chief  of  the  United  States  Bureau  of  Chemistry,  Washington,  D.  0. 

DEPARTMENT  OF  COMMERCE. 

S.  W.  Stratton,  director  of  the  United  States  Bureau  of  Standards,  Washington, 
D.  C. 

DEPARTMENT  OF  LABOR. 
MEMBERS  AT  LARGE. 

Clement  W.  Andrews,  librarian  of  the  John  Crerar  Library,  Chicago,  111. 
Fuller  E.  Callaway,  cotton  manufacturer,  LaGrange,  Ga. 

Harrison  W.  Craver,  director  of  the  Engineering  Societies  Library,  29  West  Thirty- 
ninth  Street,  New  York  City. 

W.  R.  Deli'ield,  operating  manager  of  Montgomery  Ward  &  Co.,  Chicago,  111. 

Alfred  D.  Flinn,  secretary  of  the  Engineering  Foundation,  29  West  Thirty-ninth 
Street,  New  York  City. 

Edwin  F.  Gay,  president  of  the  New  York  Evening  Post  (Inc.),  New  York  City. 

William  C.  Geer,  vice  president  of  the  B.  F.  Goodrich  Co.,  Akron,  Ohio. 

Milton  J.  Greenman,  director  of  the  Wistar  Institute  of  Anatomy  and  Biology, 
Philadelphia,  Pa. 

Charles  F.  Kettering,  president  of  the  Dayton  Engineering  Laboratories  Co.,  Day- 
ton, Ohio. 

Arthur  D.  Little,  president  of  Arthur  D.  Little  (Inc.),  Cambridge,  Mass. 

Van.  H.  Manning,  director  of  the  division  of  research,  American  Petroleum  Insti 
tute,  15  West  Forty-fourth  Street,  New  York  City. 

Raymond  Pearl,  professor  of  biometry  and  vital  statistics,  Johns  Hopkins  Uni- 
versity, Baltimore,  Md. 

Charles  L.  Reese,  chemical  director  of  E.  I.  duPont  de  Nemours  &  Co.,  Wil- 
mington, Del. 

F.  S.  Terry,  manager  of  the  National  Lamp  Works,  General  Electric  Co.,  Nela  Park, 
Cleveland,  Ohio. 

M.  C.  Whitaker,  consulting  engineer,  27  William  Street,  New  York  City. 

VII.  Division  of  Physical  Sciences. 

Chairman,  Augustus  Trowbridge. 
Vice  chairman,  H.  G.  Gale. 

EXECUTIVE  committee. 

Chairman,  Augustus  Trowbridge;  vice  chairman,  H.  G.  Gale;  R.  A.  Millikan, 
H.  N.  Russell,  Oswald  Veblcn,  E.  B.  Wilson. 

members  of  the  DIVISION. 

H.  G.  Gale,  professor  of  physics,  University  of  Chicago,  Chicago,  IJl. 
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AMERICAN  ASTRONOMICAL  SOCIETY. 

W.  W.  Campbell,  director  of  the  Lick  Observatory,  Mount  Hamilton,  Calif. 
H.  N.  Russell,  professor  of  astronomy,  Princeton  University,  Princeton,  N.  J. 
Joel  Stebbins,  professor  of  astronomy,  University  of  Illinois,  Urbana,  111. 

AMERICAN  PHYSICAL  SOCIETY. 

H.  A.  Bumstead,'  professor  of  physics  and  director  of  the  Sloane  physical  laboratory, 
Yale  University;  chairman  of  the  National  Research  Council,  Washington,  D.  C. 

William  Duano,  professor  of  biophysics,  Harvard  University  Medical  School, 
Boston,  Mass. 

Irving  Langmuir,  research  laboratory.  General  Electric  Co.,  Schenectady,  N.  Y. 

Ernest  Merritt,  professor  of  physics  and  head  of  the  department  of  physics,  Cornell 
University,  Ithaca,  N.  Y. 

R.  A.  Millikan,  professor  of  physics,  University  of  Chicago,  Chicago,  111. 

E.  B.  Wilson,  professor  of  mathematical  physics,  in  charge  of  the  department  of 
physics,  Massachusetts  Institute  of  Technology,  Cambridge,  Mass. 

AMERICAN  MATHEMATICAL  SOCIETY. 

L.  E.  Dickson,  professor  of  mathematics.  University  of  Chicago,  Chicago,  111. 
Oswald  Veblen,  professor  of  mathematics,  Princeton  University,  Princeton,  N.  J. 
H.  S.  White,  professor  of  mathematics,  Vassar  College,  Poughkeepsie,  N.  Y. 

MATHEMATICAL  ASSOCIATION  OF  AMERICA. 

E.  R.  Hedrick,  professor  of  mathematics,  LTniversity  of  Missouri,  Columbia,  Mo. 

REPRESENTATIVE  OF  THE  DIVISION  OF  FEDERAL  RELATIONS. 

William  Bowie,  chief  of  the  division  of  geodesy,  L^nited  States  Coast  and  Geodetic 
Survey,  Washington,  D.  C. 

MEMBERS  AT  LARGE. 

J.  S.  Ames,  professor  of  physics  and  director  of  the  physical  laboratory,  Johns 
Hopkins  University,  Baltimore,  Md. 

Louis  A.  Bauer,  director  of  the  department  of  terrestrial  magnetism,  Carnegie 
Institution  of  Washington,  Washington,  D.  C. 

G.  D.  Birkhoff,  professor  of  mathematics,  Harvard  University,  Cambridge,  Mass. 

Henry  Crew,  Fayerweather  professor  of  physics.  Northwestern  University,  Evans- 
ton,  111. 

C.  F.  Marvin,  chief  of  the  United  States  Weather  Bureau,  Washington,  D.  C. 
Max  Mason,  research  professor  of  mathematical  physics,  University  of  Wisconsin, 
Madison,  Wis. 

E.  F.  Nichols,  Nela  research  laboratory,  General  Electric  Co.,  Nela  Park,  Cleveland, 
Ohio. 

M.  I.  Pupin,  professor  of  electro-mechanics,  Columbia  University,  New  York  City. 
S.  W.  Stratton,  director  of  the  United  States  Bureau  of  Standards,  Washington,  D.  C. 
Augustus  Trowbridge,  professor  of  physics,  Princeton  University,  Princeton,  N.  J. 

COMMITTEES. 

American  section.  International  Astronomical  Union:  Chairman,  W.  W.  Campbell. 

American  section,  International  Mathematical  Union:  Chairman,  L.  E.  Dickson. 

American  section,  International  Union  of  Scientific  Radio  Telegraphy  (organized 
jointly  with  the  division  of  engineering):  Chairman,  Louis  Austin,  head  of  the  United 
States  Naval  Radio  Research  Laboratory,  Washington,  D.  C. 

Committee  on  algebraic  num])er8:  Chairman,  L.  E.  Dickson. 

Committee  on  atomic  structure:  Chairman,  F.  A.  Saunders,  associate  professor  of 
physics,  Harvard  University,  Cambridge,  Mass. 


i  Deceased. 
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Committee  on  celestial  mechanics:  Chairman,  E.  W.  Brown,  professor  of  mathe- 
matics, Yale  University,  New  Haven,  Conn. 
Committee  on  electrodynamics  of  moving  media:  Chairman,  J.  S.  Ames. 
Committee  on  luminescence:  Chairman,  Ernest  Merritt. 

Committee  on  orbit  theory:  Chairman,  A.  0.  Leuschner,  professor  of  astronomy 
and  director  of  the  students'  observatory,  University  of  California,  Berkeley,  Calif. 

Committee  on  parallaxes:  Chairman,  Frank  Schlesinger,  director  of  Yale  University 
Observatory,  New  Haven,  Conn. 

Committee  on  photo-electric  effects:  Chairman,  R.  A.  Millikan. 

Committee  on  research  methods  and  technique:  Chairman,  H.  B.  Williams,  assistant 
professor  of  physiology,  College  of  Physicians  and  Surgeons,  Columbia  University, 
New  York  City. 

Committee  on  quantum  theory:  Chairman,  Max  Mason. 

Committee  on  sound:  Chairman,  G.  W.  Stewart,  professor  of  physics  and  head  of  the 
department  of  physics,  State  University  of  Iowa,  Iowa  City,  Iowa. 

Committee  on  spectroscopy:  Eastern  branch — Chairman  of  general  committee  and 
of  eastern  branch,  Theodore  Lyman,  professor  of  physics.  Harvard  University,  Cam 
bridge,  Mass. 

Western  branch — Vice  chairman  of  general  committee  and  chairman  of  western 
branch,  C.  E.  St.  John,  Mount  Wilson  Observatory,  Carnegie  Institution  of  Wash- 
ington, Pasadena,  Calif. 
Committee  on  theories  of  magnetism:  Chairman,  A.  P.  Wills,  professor  of  mathe- 
matical physics,  Columbia  University,  New  York  City. 

Committee  on  thermo- and  magneto-electric  effects:  Chairman,  Edwin  H.  Hall, 
professor  of  physics,  Harvard  University,  Cambridge,  Mass. 
Committee  on  X-ray  spectra:  Chairman,  William  Duane. 

Committee  on  enlargement  of  functions  of  International  Bureau  of  Weights  and 
Measures:  Chairman,  S.  W.  Stratton. 

Subcommittee  on  wave-length  standard  for  unit  of  length:  Chairman, 
A.  A.  Michelson,  professor  of  physics  and  head  of  the  department  of  physics. 
University  of  Chicago,  Chicago,  111. 

VIII.  Division  of  Engineering. 

(Engineering  Societies  Building,  29  West  Thirty-ninth  Street,  New  York  City.) 

Honorary  chairman,  Henry  M.  Howe. 
Chairman,  Comfort  A.  Adams. 
Vice  chairman,  Galen  H.  Clevenger. 
Vice  chairman,  Alfred  D.  Flinn. 
Secretary,  Wm.  Spraragen. 

EXECUTIVE  COMMITTEE. 

Honorary  chairman,  Henry  M.  Howe;  chairman.  Comfort  A.  Adams;  vice  chairmen, 
Galen  H.  Clevenger  and  Alfred  D.  Flinn;  D.  S.  Jacobus,  H.  Hobart  Porter,  Bradley 
Stoughton. 

MEMBERS  OF  THE  DIVISION, 

Alfred  D.  Flinn,  secretary  of  the  Engineering  Foundation,  29  West  Thirty-nintL 
Street,  New  York  City. 

AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS. 

Anson  Marston,  dean  of  the  division  of  engineering  and  director  of  the  engineering 
experiment  station,  Iowa  State  College,  Ames,  Iowa. 

H.  Hobart  Porter,  president  of  the  American  Water  Works  &  Electric  Co.,  50  Broad 
Street,  New  York  City. 

George  S.  Webster,  director  of  the  department  of  wharves,  docks,  and  ferries.  The 
Bourse,  Philadelphia,  Pa. 
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AMERICAN  INSTITUTE  OF  MINING  AND  METALLURGICAL  ENGINEERS. 

Joseph  W.  Richards,  professor  of  metallurgy,  Lehigh  University,  South  Bethle- 
hem, Pa. 

Allen  H.  Rogers,  mining  engineer,  42  Broadway,  New  York  City. 
Benjamin  B.  Thayer,  vice  president  of  the  Anaconda  Copper  Mining  Co.,  42  Broad- 
way, New  York  City. 

AMERICAN  SOCIETY  OF  MECHANICAL  ENGINEERS. 

John  II.  Barr,  manager  of  the  Remington  Typewriter  Co.,  374  Broadway,  New 
York  City. 

Arthur  M.  Greene,  jr.,  professor  of  mechanical  engineering,  Rensselaer  Polytechnic 
Institute,  Troy,  N.  Y. 

D.  S.  Jacobus,  advisory  engineer  of  the  Babcock  &  Wilcox  Co.,  85  Liberty  Street, 
New  York  City. 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS. 

Comfort  A.  Adams,  Lawrence  professor  of  engineering.  Harvard  University,  Cam 
bridge,  Mass. 

F.  B.  Jewett,  chief  engineer  of  the  Western  Electric  Co.,  463  West  Street,  New 
York  City. 

W.  R.  Whitney,  director  of  the  research  laboratory.  General  Electric  Co.,  Schenec- 
tadv,  N.  Y. 

AMERICAN  SOCIETY  OF  REFRIGERATING  ENGINEERS. 

Walter  Rautenstrauch,  professor  of  mechanical  engineering,  Columbia  University, 
New  York  City. 

AMERICAN  SOCIETY  FOR  TESTING  MATERIALS. 

George  K.  Burgess,  chief  of  the  division  of  metallurgy,  United  States  Bureaujof 
Standards,  Washington,  D.  C. 
J.  A.  Capp,  chief  of  the  testing  laboratory.  General  Electric  Co.,  Schenectady,  N.  Y. 

AMERICAN  SOCIETY  OF  HEATING  AND  VENTILATING  ENGINEERS. 

L.  A.  Scipio,  acting  director  of  the  American  Society  of  Heating  and  Ventilating 
Engineers  research  laboratory,  care  of  United  States  Bureau  of  Mines,  Pittsburgh.  Pa. 

ILLUMINATING  ENGINEERING  SOCIETY. 

Edward  P.  Hyde,  director  of  the  Nela  research  laboratory,  General  Electric  Co., 
Nela  Park,  Cleveland,  Ohio. 

WESTERN  SOCIETY  OF  ENGINEERS. 

Arthur  N.  Talbot,  professor  of  municipal  and  sanitary  engineering,  University  of 
Illinois,  Urbana,  111. 

SOCIETY  OF  AUTOMOTIVE  ENGINEERS. 

Charles  F.  Kettering,  president  of  the  Dayton  Engineering  Laboratories  Co.,  Day- 
ton, Ohio. 

REPRESENTATIVE  OF  THE  DIVISION  OF  FEDERAL  RELATIONS. 

A.  P.  Davis,  director  of  the  United  States  Reclamation  Service,  Washington,  D.  C. 

MEMBERS  AT  LARGE. 

Edward  D.  Adams,  vice  chairman  of  the  Engineering  Foundation,  71  Broadway, 
New  York  City. 

T.  R.  Agg,  professor  of  highway  enpineering,  Iowa  State  C<^)llege,  Amos,  Iowa. 
John  J.  Carty,  vice  president  of  the  Amorif-an  Telephone  &  Telegraph  Co.,  1^J5 
Broadway,  New  York  City. 
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Galen  H.  Clevenger,  United  States  Smelting  &  Refining  Co.,  55  Congress  Street, 
Boston,  Mass. 

F.  G.  Cottrell,  chairman  of  the  division  of  chemistry  and  chemical  technology, 
National  Research  Council;  director  of  the  United  States  Bureau  of  Mines,  Washing- 
ton, D.  C. 

Gano  Dunn,  president  of  the  J.  G.  White  Engineering  Corporation,  43  Exchange 
Place,  New  York  City. 

Henry  M.  Howe,  professor  emeritus  of  metallurgy,  Columbia  University,  Bedford 
Hills,  N.  Y. 

John  Johnston,  Sterling  professor  of  chemistry,  Yale  University,  New  Haven,  Conn. 

A.  E.  Kennelly,  professor  of  electrical  engineering,  Harvard  University,  and  Mas- 
sachusetts Institute  of  Technology,  Cambridge,  Mass. 

Thomas  H.  MacDonald,  chief  of  the  United  States  Bureau  of  Public  Roads,  Wash- 
ington, D.  C. 

Van  H.  Manning,  director  of  the  division  of  research,  American  Petroleum  Institute, 
15  West  Forty-fourth  Street,  New  York  City. 

Charles  F.  Rand,  past  president  of  the  American  Institute  of  Mining  and  Metallur- 
gical Engineers,  71  Broadway,  New  York  City. 

A.  A.  Stevenson,  vice  president  of  the  Standard  Steel  Works  Co.,  Philadelphia,  Pa. 

Bradley  Stoughton,  secretary  of  the  American  Institute  of  Mining  and  Metallur- 
gical Engineers,  29  West  Thirty-ninth  Street,  New  York  City. 

S.  W.  Stratton,  director  of  the  United  States  Bureau  of  Standards,  Washington,  D.  C. 

Ambrose  Swasey,  president  of  the  Warner  &  Swasey  Co.,  Cleveland,  Ohio. 

William  R.  Walker,  assistant  to  the  president  of  the  United  States  Steel  Corpora- 
tion, 71  Broadway,  New  York  City. 

COMMITTEES. 

Committee  on  uses  of  cadmium:  Chairman,  Charles  H.  Fulton,  director  of  the 
school  of  mines,  University  of  Missouri,  Rolla,  Mo, 
Committee  on  core  losses:  Chairman,  A.  E.  Kennelly. 

Committee  on  substitute  deoxidizers:  Chairman,  J.  R.  Cain,  chemist,  United 
States  Bureau  of  Standards,  Washington,  D.  C. 
Electrical  advisory  committee:  Chairman,  A.  E.  Kennelly. 
Committee  on  electric  insulation:  Chairman,  F.  B.  Jewett. 
Finance  committee:  Chairman,  Gano  Dunn. 

Committee  on  fatigue  phenomena  of  metals:  Chairman,  H.  F.  Moore,  research 
professor  of  engineering  materials,  University  of  Illinois,  Urbana,  111. 

Committee  on  new  hardness  testing  machine:  Chairman,  H.  L.  Whittemore,  me- 
chanical engineer,  United  States  Bureau  of  Standards,  Washington,  D.  C. 

Committee  on  economic  theory  of  highway  improvement:  Chairman,  T.  R.  Agg. 

Committee  on  Neumann  bands:  Chairman,  Charles  E.  Munroe,  National  Research 
Council,  Washington,  D.  C. 

Committee  on  publication:  Chairman,  Arthur  M.  Greene,  jr. 

Pulverizing  committee  (joint  committee  with  milling  committee  of  American 
Institute  of  Mining  and  Metallurgical  Engineers):  Honorary  chairman,  Robert  H. 
Richards,  professor  emeritus  of  mining  engineering,  Massachusetts  Institute  of  Tech- 
nology, Jamaica  Plain,  Mass.;  chairman,  Galen  H.  Clevenger. 

Committee  on  character  and  use  of  road  materials:  Chairman,  H.  S.  Mattimore, 
engineer  of  tests,  Pennsylvania  State  Highway  Department,  Harrisburg,  Pa. 

Committee  on  physical  changes  in  iron  and  steel  below  the  thermal  critical  range: 
Chairman,  Zay  Jeffries,  Aluminum  Castings  Co.,  Cleveland,  Ohio. 

Steel  advisory  committee:  Chairman,  Henry  M.  Howe. 

Committee  on  heat  treatment  of  carbon  steel:  Chairman,  Henry  M.  Howe. 
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Committee  on  high-speed  tool  steels:  Chairman,  J.  V.  Emmons,  metallurgist, 
Cleveland  Twist  Drill  Co.,  Cleveland,  Ohio. 

Committee  on  steel  ingots:  Chairman,  W.  P.  Barba,  3107  Coulter  Street,  Philadel- 
phia, Pa. 

Committee  on  elimination  of  inclusions  from  steel:  Chairman,  H.  D.  Hibbard, 
consulting  engineer,  144  East  Seventh  Street,  Plainfield,  N.  J. 

Committee  on  structural  design  of  roads:  Chairman,  A.  T.  Goldbeck,  engineer  of 
tests.  United  States  Bureau  of  Public  Roads,  Washington,  D.  C. 

Committee  on  uses  of  tellurium  and  selenium:  Chairman,  Arthur  E.  Hall,  American 
Smelting  &  Refining  Co.,  Omaha,  Nebr. 

Committee  on  electric-arc  welding:  Chairman,  Henry  M.  Hobart,  consulting 
engineer.  General  Electric  Co.,  Schenectady,  N.  Y. 

Committee  on  gas  welding:  Chairman,  S.  W.  Miller,  president  of  the  Rochester 
Welding  Works,  Rochester,  N.  Y. 

Committee  on  resistance  welding:  Chairman,  H.  Lemp,  engineer  of  the  Erie  Works, 
General  Electric  Co.,  Erie,  Pa. 

Committee  on  standard  tests  for  welds:  Chairman,  F.  M.  Farmer,  chief  engineer  of 
the  Electric  Testing  Laboratories,  Eightieth  Street  and  East  End  Avenue,  New 
York  City. 

Committee  on  thermit  welding:  Chairman,  J.  H.  Deppeler,  chief  engineer  of  the 
Metal  &  Thermit  Corporation,  92  Bishop  Street,  Jersey  City,  N.  J. 

Committee  on  welding  of  storage  tanks:  Chairman,  J.  C.  Lincoln,  president  of  the 
Lincoln  Electric  Co.,  Cleveland,  Ohio. 

Committee  on  welding  conference:  Chairman,  A.  S.  Kinsey,  professor  of  shop 
practice,  Stevens  Institute  of  Technology,  Hoboken,  N.  J. 

Committee  on  welding  wire  specifications:  Chairman,  C.  A.  McCune,  sales  engineer, 
Page  Steel  &  Wire  Co.,  suite  1054,  Grand  Central  Terminal,  New  York  City. 

Committee  on  training  of  welding  operators:  Chairman,  W.  Spraragen,  secretary  of  the 
division  of  engineering,  National  Research  Council,  29  West  Thirty-ninth  Street, 
New  York  City. 

Committee  on  specifications  of  steel  to  be  welded:  Chairman,  W.  J.  Beck,  director 
of  research,  American  Rolling  Mill  Co.,  Middletown,  Ohio. 

Representatives  of  the  division  on  committees  of  the  American  Society  for  Testing 
Materials: 

Committee  A-8  on  magnetic  analysis:  R.  L.  Sanford,  physicist.  United  States 
Bureau  of  Standards,  Washington,  D.  C. 

Committee  for  the  investigation  of  sulphur  and  phosphorous  in  steel:  John  H.  Hall, 
metallurgical  engineer,  Taylor- Wharton  Iron  &  Steel  Co.,  High  Bridge,  N.  J. 

IX.  Drv^isioN  OF  Chemistry  and  Chemical  Technology. 

Chairman,  F.  G.  Cottrell. 
Vice  chairman,  Julius  Stieglitz. 

EXECUTIVE  COMMITTEE. 

Chairman,  F.  G.  Cottrell;  vice  chairman,  Julius  Stieglitz;  C.  L.  Alsberg,  Wilder  D. 
Bancroft,  John  Johnston,  A.  B.  Lamb. 

MEMBERS  OF  THE  DIVISION. 

F.  G.  Cottrell,  director  of  the  United  States  Bureau  of  Mines,  Washington,  D.  C. 

AMERICAN  CHEMICAL  SOCIETY. 

C.  L.  Alsberg,  chief  of  the  United  States  Bureau  of  Chemistry,  Washington,  D.  C. 
Wilder  D.  Bancroft,  professor  of  physical  chemistry,  Cornell  University,  Ithaca, 
x\.  Y. 
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0.  (f.  Derick,  research  chemist,  National  Aniline  &  Chemical  Co.  (Inc.),  Buffalo, 
N.  Y. 

J.  M.  Francis,  chemical  superintendent  of  Parke  Davis  &  Co.,  Detroit,  Mich. 

E.  C.  Franklin,  professor  of  organic  chemistry  and  dean  of  graduate  study,  Leland 
Stanford  Junior  University,  Stanford  University,  Calif. 

W.  F.  Hillebrand,  chief  chemist,  United  States  Bureau  of  Standards,  Washington, 
D.  C. 

John  Johnston,  Sterling  professor  of  chemistry,  Yale  University,  New  Haven,  Conn. 
Julius  Stieglitz,  professor  of  chemistry.  University  of  Chicago,  Chicago,  111. 
J.  E.  Teeple,  consulting  chemist  and  chemical  engineer,  50  West  Forty-first  Street, 
New  York  City. 

AMERICAN  ELECTROCHEMICAL  SOCIETY. 

Colin  G.  Fink,  manager  of  research  laboratories,  Chile  Exploration  Co.,  Two  hundred 
and  second  Street  and  Tenth  Avenue,  New  York  City. 

AMERICAN  INSTITUTE  OF  CHEMICAL  ENGINEERS. 

Hugh  K.  Moore,  manager  of  research  laboratory,  Brown  Co.,  Berlin,  N.  H. 

AMERICAN  CERAMIC  SOCIETY. 

Albert  V.  Bleininger,  ceramic  chemist,  United  States  Bureau  of  Standards,  Pitts- 
burgh, Pa. 

MEMBERS  AT  LARGE. 

C.  H.  Herty,  editor  of  the  Journal  of  Industrial  and  Engineering  Chemistry,  1 
Madison  Avenue,  New  York  City. 

G.  A.  Ilulett,  professor  of  physical  chemistry,  Princeton  University,  Princeton,  N.  J. 

A.  B,  Lamb,  professor  of  chemistry  and  director  of  the  chemical  laboratory.  Harvard 
University,  Cambridge,  Mass. 

A.  A.  Noyes,  director  of  chemical  research,  California  Institute  of  Technology, 
Pasadena,  Calif. 

C.  L.  Parsons,  consulting  chemist.  United  States  Bureau  of  Mines;  secretary  of  the 
American  Chemical  Society,  1709  G  Street,  Washington,  D.  C. 

E.  W.  Washburn,  professor  of  ceramic  chemistry  and  head  of  the  department  of 
ceramic  engineering.  University  of  IlUnois,  Urbana,  111. 

Burton  E.  Livingston,  liaison  member  from  the  division  of  biology  and  agriculture; 
professor  of  plant  physiology  and  director  of  the  laboratory  of  plant  physiology,  Johns 
Hopkins  University;  permanent  secretary  of  the  American  Association  for  the 
Advancement  of  Science,  Washington,  D.  C. 

A  representative  of  the  division  of  Federal  relations. 

COMMITTEES. 

Committee  on  ceramic  research:  Chairman,  Albert  V.  Bleininger. 

Committee  on  chemistry  of  colloids:  Chairman,  H.  N.  Holmes,  professor  of  chem- 
istry, OberHn  College,  OberHn,  Ohio. 

Committee  on  contact  catalysis:  Chairman,  Wilder  D.  Bancroft. 

Committee  on  explosives  investigations:  Chairman,  Charles  E.  Munroe,  National 
Research  Council,  Washington,  D.  C. 

Committee  on  methods  of  organic  analysis:  Chairman,  C.  G.  Derick. 

Committee  on  pharmaceutical  research:  Chairman,  J.  M.  Francis. 

Committee  on  sewage  disposal:  Chairman,  Edward  Bartow,  professor  of  sanitary 
chemistry.  University  of  IlHnois,  Urbana,  111. 

Committee  on  synthetic  drugs:  Chairman,  Julius  Stieglitz. 

Representative  of  the  division  on  committee  of  the  American  Petroleum  Institute 
on  improvement  of  methods:  Robert  E.  Wilson,  director  of  the  research  laboratory  of 
applied  chemistry,  Massachusetts  Institute  of  Technology,  Cambridge,  Mass. 
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X.  Division  of  Geology  and  Geography. 

Chairman,  E.  B.  Mathews. 

Vice  chairmaii,  N.  M.  Fenneman. 

Secretary,  H.  P.  Little. 

EXECUTIVE  COMMITTEE. 

Chairman,  E.  B.  Mathews;  vice  chairman,  N.  M.  Fenneman;  Isaiah  Bowman,  A  H. 
Brooks,  R.  A.  F.  Penrose,  jr.,  Walter  S.  Tower,  David  White. 

MEMBERS  OF  THE  DIVISION. 
ASSOCIATION  OF  AMERICAN  GEOGRAPHERS. 

W.  M.  Davis,  professor  emeritus  of  geology.  Harvard  University,  Cambridge,  Mass. 
N.  M.  Fenneman,  professor  of  geology  and  geography,  University  of  Cincinnati, 
Cincinnati,  Ohio. 

Walter  S.  Tower,  Consolidated  Steel  Co.,  165  Broadway,  New  York  City. 

AMERICAN  GEOGRAPHICAL  SOCIETY. 

Isaiah  Bowman,  director  of  the  American  Geographical  Society,  Broadway  at  One 
hundred  and  fifty-sixth  Street,  New  York  City. 

GEOLOGICAL  SOCIETY  OF  AMERICA. 

John  M.  Clarke,  State  geologist  and  paleontologist;  director  of  the  State  museum. 
Education  Building,  Albany,  N.  Y. 

Whitman  Cross,  geologist,  United.  States  Geological  Survey,  Washington,  D.  C. 

R.  A.  Daly,  professor  of  geology.  Harvard  University,  Cambridge,  Mass. 

H.  E.  Gregory,  Silliman  professor  of  geology,  Yale  University;  superintendent  of 
the  geological  and  natural  history  survey  of  Connecticut,  New  Haven,  Conn. 

A.  C.  Lawson,  professor  of  mineralogy  and  geology,  University  of  California, 
Berkeley,  Calif. 

C.  K.  Leith,  professor  of  geology.  University  of  Wisconsin,  Madison,  Wis. 

PALEONTOLOGJCAL  SOCIETY. 

T.  Wayland  Vaughan,  chief  of  the  section  of  coastal  plains  investigations.  United 
States  Geological  Survey,  Washington,  D.  C. 

NATIONAL  GEOGRAPHIC  SOCIETY. 

Gilbert  Grosvenor,  president  and  editor  of  the  National  Geographic  Society,  Washing- 
ton, D.  C. 

REPRESENTATIVE  OF  THE  DIVISION  OF  FEDERAL  RELATIONS. 

George  Otis  Smith,  director  of  the  United  States  Geological  Survey,  Washington, 
D.  C. 

MEMBERS  AT  LARGE. 

Ralph  Arnold,  consulting  geologist,  925  Union  Oil  Building,  Los  Angeles,  Calif. 
Eliot  Blackwelder,  consulting  geologist,  317  Railway  Exchange  Building,  Denver, 
Colo. 

A.  H.  Brooks,  geologist  in  charge,  division  of  Alaskan  mineral  resources,  United 
Statas  Geological  Survey,  Washington,  D.  C. 

Arthur  L.  Day,  director  of  the  geophysical  laboratory,  Carnegie  Institution  of  Wash- 
ington, Washington,  D.  C. 

Ellsworth  Huntington,  research  associate  in  geography,  Yale  University,  New 
Haven,  Conn. 

Douglas  W.  Johnson,  professor  of  physiography,  Columbia  University,  New  York 
City. 

E.  B.  Mathews,  professor  of  mineralog>'  and  petrography,  Jolxns  Hopkins  Univer- 
sity; State  geologist  of  Mar>iand;  director  of  the  State  weather  service,  Baltimore,  Md. 
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R.  A.  F.  Penrose,  jr.,  consulting  geologist,  460  Bullitt  Building,  Philadelphia,  Pa. 
David  White,  chief  geologist,  United  States  Geological  Survey,  Washington,  D.  C. 

COMMITTEES. 

Committee  on  Becker  memorial  fellowship:  Chairman,  John  Hays  Hammond, 
Washington,  D.  C. 

Committee  on  financial  resources:  Chairman,  Balph  Arnold. 

Committee  on  development  of  geographical  sciences:  Chairman,  N.  M.  Fenneman. 

Committee  on  paleobotany:  Chairman,  David  White. 

Committee  on  sedimentation:  Chairman,  T.  Wayland  Vaughan. 

Representative  of  the  division  on  advisory  council  of  the  United  States  Board  of 
Surveys  and  Maps:  E.  B.  Mathews. 

XI.  Division  of  Medical  Sciences. 

Chairman,  George  W.  McCoy. 
Vice  chairman,  Frederick  P.  Gay. 

EXECUTIVE  COMMITTEE. 

Chairman,  George  W.  McCoy;  vice  chairman,  Frederick  P.  Gay;  Henry  A. ^Christian, 
Simon  Flexner,  W.  H.  Howell,  Reid  Hunt,  V.  C.  Vaughan. 

MEMBERS  OF  THE  DIVISION. 

George  W.  McCoy,  director  of  the  hygienic  laboratory,  United  States  Public  Health 
Service,  Washington,  D.  C. 

AMERICAN  ASSOCIATION  OF  ANATOMISTS. 

Clarence  M.  Jackson,  professor  of  anatomy  and  director  of  the  department  of  anat- 
omy, University  of  Minnesota,  Minneapolis,  Minn. 

AMERICAN  ASSOCIATION  OF  PATHOLOGISTS  AND  BACTERIOLOGISTS. 

Howard  T.  Karsner,  professor  of  pathology,  Western  Reserve  University,  Cleveland, 
Ohio. 

AMERICAN  NEUROLOGICAL  ASSOCIATION. 

Hugh  T.  Patrick,  associate  professor  of  nervous  and  mental  diseases,  medical  school. 
Northwestern  University,  Chicago,  HI. 

AMERICAN  PHYSIOLOGICAL  SOCIETY. 

W.  H.  Howell,  assistant  director  of  the  school  of  hygiene  and  public  health  and 
professor  of  physiology,  Johns  Hopkins  University,  Baltimore,  Md. 

AMERICAN  MEDICAL  ASSOCIATION. 

K.  T,  Woodyatt,  associate  professor  of  medicine,  Pvush  Medical  College,  Chicago,  111. 

AMERICAN  ROENTGEN  RAY  SOCIETY. 

Augustus  W.  Crane,  420  South  Rose  Street,  Kalamazoo,  Mich. 

AMERICAN  SOCIETY  FOR  CLINICAL  INVESTIGATION. 

Henry  A.  Christian,  Hersey  professor  of  the  theory  and  practice  of  physic.  Harvard 
University;  physician  in  chief,  Peter  Bent  Brigham  Hospital,  Boston,  Mass. 

AMERICAN  SOCIETY  FOR  EXPERIMENTAL  PATHOLOGY. 

Peyton  Rous,  associate  member  of  the  department  of  pathology  and  l)acteriolngy, 
Rockefeller  Institute  for  Medical  Research,  Sixty-sixth  Street  and  Avenue  A,  New 
York  City. 
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AMERICAN  SOCIETY  FOR  PHARMACOLOGY  AND  EXPERIMENTAL  THERAPEUTICS. 

Reid  Hunt,  professor  of  pharmacology,  Harvard  University,  Boston,  Mass. 

AMERICAN  SOCIETY  OF  BIOLOGICAL  CHEMISTS. 

Graham  Liisk,  professor  of  physiology,  Cornell  University  Medical  College,  New 
York  City., 

AMERICAN  SURGICAL  ASSOCIATION. 

George  W.  Crile,  professor  of  surgery,  Western  Reserve  University,  Cleveland,  Ohio. 

AMERICAN  VETERINARY  MEDICAL  ASSOCIATION. 


ASSOCIATION  OF  AMERICAN  PHYSICIANS. 

W.  S.  Thayer,  professor  of  medicine,  Johns  Hopkins  University,  Baltimore,  Md. 

NATIONAL  DENTAL  ASSOCIATION. 

Thomas  B.  Hartzell,  professor  of  mouth  infections,  medical  school.  University  of 
Minnesota,  Minneapolis,  Minn. 

MEMBERS  AT  LARGE. 

David  L.  Edsall,  Jackson  professor  of  clinical  medicine  and  dean  of  the  medical 
school,  Harvard  University;  chief  of  medical  service,  Massachusetts  General  Hospital, 
Boston,  Mass. 

Joseph  Erlanger,  professor  of  physiology,  school  of  medicine,  Washington  University, 
St.  Louis,  Mo. 

Simon  Flexner,  director  of  research  laboratories,  Rockefeller  Institute  for  Medical 
Research,  Sixty-sixth  Street  and  Avenue  A,  New  York  City. 
Fred'-'^rick  P.  Gay,  professor  of  pathology,  University  of  California,  Berkeley,  Calif. 

G.  Carl  Huber,  professor  of  anatomy  and  director  of  the  anatomic  lal^oratories, 
University  of  Michigan,  Ann  Arbor,  Mich. 

Allan  J.  McLaughlin,  Assistant  Surgeon  General,  United  States  Public  Health 
Service,  Washington,  D.  C. 

R.  M.  Pearce,  Rockefeller  Foundation,  61  Broadway,  New  York  City. 

Rear  Admiral  Edward  R.  Stitt,  Surgeon  General  and  chief  of  the  Bureau  of  Medi- 
cine and  Surgery,  United  States  Navy,  Washington,  D.  C. 

V.  C.  Vaughan,  professor  of  hygiene  and  physiological  chemistry  and  dean  of  the 
medical  school,  University  of  Michigan,  Ann  Arbor,  Mich. 

William  H.  Welch,  director  of  the  school  of  hygiene  and  public  health,  Johns  Hop- 
kins University,  Baltimore,  Md. 

H.  Gideon  Wells,  professor  of  pathology.  University  of  Chicago;  director  of  the 
Otho  S.  A.  Sprague  Memorial  Institute,  Chicago,  111. 

A  representative  of  the  division  of  Federal  relations. 

COMMITTEES. 

Committee  on  anatomy:  Chairman,  Clarence  M.  Jackson. 
Committee  on  dental  investigations:  Chairman,  Thomas  B.  Hartzell. 
Committee  on  neurology  and  psychiatry:  Chairman,  Hugh  T.  Patrick. 
Committee  to  formulate  plans  for  the  production  of  pure  proteins  and  related  mate- 
rials for  research  purposes:  Chairman,  H.  Gideon  Wells. 
Committee  on  X  ray:  Chairman,  Augustus  W.  Crane. 

XII.  Division  of  Biology  and  Agriculture. 

Chairman,  C.  E.  McClung. 
Vice  chairman,  L.  R.  Jones. 
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EXECUTIVE  COMMITTEE. 

Chairman,  C.  E.  McClung;  vice  chairman,  L.  R.  Jones;  I.  W.  Bailey,  J.  R.  Murlin^ 
P.  J.  Parrott,  Walter  T.  Swingle,  A.  F.  Woods. 

MEMBERS  OF  THE  DIVISION. 
AMERICAN  SOCIETY  OF  AGRONOMY. 

Charles  V.  Piper,  agrostologist  in  charge,  forage  crop  investigations,  United  States 
Bureau  of  Plant  Industry,  Washington,  D.  C. 

SOCIETY  OF  AMERICAN  BACTERIOLOGISTS. 

Samuel  C.  Prescott,  professor  of  industrial  biology,  Massachusetts  Institute  of 
Technology,  Cambridge,  Mass. 

BOTANICAL  SOCIETY  OF  AMERICA. 

H.  H.  Bartlett,  associate  professor  of  botany,  and  director  of  gardens  and  arbore- 
tum. University  of  Michigan,  Ann  Arbor,  Mich. 

William  Crocker,  associate  professor  of  plant  physiology.  University  of  Chicago^ 
Chicago,  111. 

L.  R.  Jones,  professor  of  plant  pathology.  University  of  Wisconsin,  Madison,  Wis. 

AMERICAN  ASSOCIATION  OF  ECONOMIC  ENTOMOLOGISTS. 

P.  J.  Parrott,  entomologist.  New  York  Agricultural  Experiment  Station,  Geneva^ 
N.  Y. 

ECOLOGICAL  SOCIETY  OF  AMERICA. 

Ellsworth  Huntington,  research  associate  in  geography,  Yale  University,  New 
Haven,  Conn. 

SOCIETY  OF  AMERICAN  FORESTERS. 

Barrington  Moore,  president  of  the  Ecological  Society  of  America,  925  Park  Avenue, 
New  York  City. 

AMERICAN  GENETIC  ASSOCIATION. 

G.  N.  Collins,  botanist.  United  States  Bureau  of  Plant  Industry,  Washington,  D.  C. 

AMERICAN  SOCIETY  FOR  HORTICULTURAL  SCIENCE. 

U.  P.  Hedrick,  horticulturist.  New  York  Agricultural  Experiment  Station,  Geneva, 
N.  Y. 

AMERICAN  PHYTOPATHOLOGICAL  SOCIETY. 

George  R.  Lyman,  pathologist  in  charge,  plant  disease  survey,  United  States 
Bureau  of  Plant  Industry,  Washington,  D.  C. 

AMERICAN  SOCIETY  OF  ZOOLOGISTS. 

M.  F.  Guyer,  professor  of  zoology,  University  of  Wisconsin,  Madison,  Wis. 

F.  R.  Lillie,  professor  of  embryology.  University  of  Chicago,  Chicago,  111. 

G.  H.  Parker,  professor  of  zoology,  Harvard  University,  Cambridge,  Mass. 

REPRESENTATIVE  OF  THE  DIVISION  OF  FEDERAL  RELATIONS. 

Karl  F.  Kellerman,  physiologist  and  associate  chief.  United  States  Bureau  of 
Plant  Industry,  Washington,  D.  C. 

MEMBERS  AT  LARGE. 

I.  W.  Bailey,  associate  professor  of  forestry,  Bussey  Institution,  Harvard  University, 
Forest  Hills,  Mass. 

Burton  E.  Livingston,  professor  of  plant  physiology,  and  director,  laboratory  of 
plant  physiology,  Johns  Hopkins  University;  permanent  secretary  of  the  American 
Association  for  the  Advancement  of  Science,  Washington,  D.  C. 
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C.  E.  McClung,  professor  of  zoology,  and  director  of  the  zoological  laboratory, 
University  of  Pennsylvania,  Philadelphia,  Pa. 

C.  F.  Marbut,  geologist  in  charge  of  soil  survey.  United  States  Bureau  of  Soils, 
Washington,  D.  C. 

A.  G.  Mayor,  director  of  the  department  of  marine  biology,  Carnegie  Institution 
of  Washington,  Tortugas,  Fla.    (276  Nassau  Street,  Princeton,  N.  J.) 

Henry  F.  Moore,  deputy  commissioner.  United  States  Bureau  of  Fisheries,  Wash- 
ington, D.  C. 

J.  R.  Murlin,  professor  of  physiology,  and  director  of  the  department  of  vital 
economics.  University  of  Rochester,  Rochester,  N.  Y. 

Wilfred  H.  Osgood,  assistant  curator  of  mammalogy  and  ornithology.  Field  Museum 
of  Natural  History,  Chicago,  111. 

Walter  T.  Swingle,  physiologist  in  charge,  crop  physiology  and  breeding  investi- 
gations. United  States  Bureau  of  Plant  Industry,  Washington,  D.  C. 

A.  F.  Woods,  president  of  the  University  of  Maryland,  College  Park,  Md. 

COMMITTEES. 

AdAasory  Board  of  the  American  Institute  of  Baking:  Chairman,  Harry  E.  Bar- 
nard, director,  American  Institute  of  Baking,  Minneapolis,  Minn. 

Committee  on  cooperation  and  coordination:  Chairman,  F.  R.  Lillie. 

Committee  on  educational  relations:  Chairman,  L.  R.  Jones. 

Committee  on  eugenics:  Chairman,  C.  B.  Davenport,  director  of  the  eugenics 
record  office,  eugenics  laboratory,  Carnegie  Institution  of  Washington,  Cold  Spring 
Harbor,  N.  Y. 

Committee  on  fellowships:  Chairman,  M.  F.  Guyer. 

Committee  on  fertilizers:  Chairman,  J.  G.  Lipman,  director  of  the  New  Jersey 
Agricultural  Experiment  Station,  New  Brunswick,  N.  J. 

Subcommittee  on  physiological  salt  requirements  of  cultivated  plants:  Chair- 
man. A.  G.  McCall,  professor  of  geology  and  soils,  University  of  Maryland,  College 
Park,  Md. 

Committee  on  food  and  nutrition:  Chairman,  J.  R.  Murlin. 

Subcommittee  on  animal  nutrition:  Chairman,  H.  P.  Armsby,  director  of  the 
institute  of  animal  nutrition,  Pennsylvania  State  College,  State  College,  Pa. 
Subcommittee  on  human  nutrition:  Chairman,  J.  R.  Murlin. 
Committee  on  forestry:  Chairman,  Raphael  Zon,  forest  economist,  United  States 
Forest  Ser\ice,  Washington,  D.  C. 
Committee  on  marine  biological  laboratory:  Chairman,  F.  R.  Lillie. 
Committee  on  oceanography:  Chairman,  Henry  F.  Moore. 
Committee  on  phytopathology:  Chairman,  George  R.  Lyman. 

Committee  on  phytopathology  in  the  tropics:  Chairman,  W.  A.  Orton,  plant 
pathologist,  United  States  Bureau  of  Plant  Industry,  Washington,  D.  C. 
Committee  to  secure  list  of  current  problems:  Chairman,  G.  N.  Collins. 

COMMITTEES  OF  SCIENTIFIC  SOCIETIES  IN  COOPERATION  WITH  THE  DIVISION. 

American  Society  of  Agronomy:  Chairman.  Charles  V.  Piper. 
Society  of  American  Bacteriologists:  Chairman.  Samuel  C.  Prescott. 
Botanical  Society  of  America:  Chairman,  X.  L.  Britton,  director  in  chief  of  the 
New  York  Botanical  Garden,  Bronx  Park,  Now  York  City. 
Ecological  Society  of  America:  Chairman,  Barrinjjton  ^foore. 

American  Association  of  Economic  Entomologists:  Chairman,  Walter  C.  O'Kane, 
professor  of  economic  entomology,  New  Hampshire  College  of  Agriculture  and  Me- 
chanic Arte,  Durham.  N.  H. 

American  Society  for  Horticultural  Science:  Chairman,  V.  P.  Hedrick. 
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American  Society  of  Naturalists:  Chairman,  Bradley  M.  Davis,  professor  of  botany, 
University  of  Michigan,  Ann  Arbor,  Mich. 
American  Society  of  Zoologists:  Chairman,  F.  R.  Lillie. 

XIII.  Division  op  Anthropology  and  Psychology. 

Chairman,  Clark  Wissler. 
Vice  chairman,  C.  E.  Seashore. 

EXECUTIVE  COMMITTEE. 

Chairman,  Clark  Wissler;  vice  chairman,  C.  E.  Seashore;  R.  B.  Dixon,  Raymond 
Dodge,  J.  Walter  Fewkes,  E.  L.  Thorndike. 

MEMBERS  OF  THE  DIVISION. 
AMERICAN  ANTHROPOLOGICAL  ASSOCIATION. 

R.  B.  Dixon,  professor  of  anthropology.  Harvard  University,  Cambridge,  Mass. 
J.  Walter  Fewkes,  chief  of  the  Bureau  of  American  Ethnology,  Smithsonian  Insti- 
tution, Washington,  D.  C. 

F.  W.  Hodge,  Museum  of  the  American  Indian,  Bjoadway  at  One  hundred  and 
fifty-fifth  Street,  New  York  City. 

A.  L.  Ejoeber,  curator  of  anthropology.  Museum  of  Anthropology;  professor  of 
anthropology.  University  of  California,  Berkeley,  Calif. 

Berthold  Laufer,  curator  of  anthropology.  Field  Museum  of  Natural  History,  Chi- 
cago, 111. 

Clark  Wissler,  curator  of  anthropology,  American  Museum  of  Natural  History,  New 
York  City. 

AMERICAN  PSYCHOLOGICAL  ASSOCIATION. 

James  R.  Angell,  president  of  the  Carnegie  Corporation,  522  Fifth  Avenue,  New 
York  City. 

Raymond  Dodge,  professor  of  psychology,  Wesleyan  University,  Middletown,  Conn. 
C.  E.  Seashore,  dean  of  the  graduate  college,  and  professor  of  psychology.  State 
University  of  Iowa,  Iowa  City,  Iowa. 
H.  C.  Warren,  Stuart  professor  of  psychology,  Princeton  University,  Princeton,  N.  J. 
J.  B.  Watson,  Baltimore,  Md. 

G.  M.  Whipple,  professor  of  experimental  education.  University  of  Michigan,  Ann 
Arbor,  Mich. 

MEMBERS  AT  LARGE. 

J.  H.  Breasted,  professor  of  egyptology  and  oriental  history,  University  of  Chicago^ 
Chicago,  111. 

S.  I.  Franz,  scientific  director.  Government  Hospital  for  the  Insane,  Washington^ 
D.  C. 

P,  E.  Goddard,  curator  of  ethnology,  American  Museum  of  Natural  History,  New 
York  City. 

L.  M.  Terman,  professor  of  education,  Leland  Stanford  Junior  University,  Stanford 
University,  Calif. 

E.  L.  Thorndike,  professor  of  educational  psychology.  Teachers'  College,  Columbia 
University,  New  York  City. 

A.  M.  Tozzer,  associate  professor  of  anthropology  and  curator  of  middle  American 
archeology  and  ethnology,  Peabody  Museum  of  American  Archeology  and  Ethnology, 
Harvard  University,  Cambridge,  Mass. 

A  representative  of  the  division  of  Federal  relations. 
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COMMrrXEES. 

Committee  on  anthropological  and  psychological  study  of  the  people  of  the  United 
States:  Chairman,  Clark  Wissler. 

Committee  on  archeological  survey  of  the  States  of  Illinois,  Indiana,  Iowa,  and 
Missouri:  Chairman,  R.  B.  Dixon. 

State  STibcommittee  for  Indiana:  Chairman,  Amos  W.  Butler. 
State  subcommittee  for  Illinois:  Chairman,  Berthold  Laufer. 
State  subcommittee  for  Iowa:  Chairman,  B.  F.  Shambaugh. 
Committee  on  child  welfare  research:  Chairman,  Clark  Wissler. 
Committee  on  initiation  of  a  journal  of  psychological  abstracts  (joint  committee  with 
the  American  Psychological  Association):  Chairman,  C.  E.  Seashore. 

Adxdsory  committee  on  problems  of  military  psychology:  Chairman,  Walter  Dill 
Scott,  Northwestern  L^niversity,  Evanston,  111. 

Committee  on  nystagmus  research:  Chairman,  Clark  Wissler. 

Committee  on  organized  search  for  research  talent  among  college  students:  Chair- 
man, C.  E.  Seashore. 

Committee  on  personnel  research  in  business  and  industry:  Chairman,  Beardsley 
Ruml,  assistant  to  the  president  of  the  Carnegie  Corporation,  522  Fifth  Avenue,  New 
York  City. 

Committee  on  prediction  of  success  of  students  entering  higher  institutions:  Chair- 
man, W.  V.  Bingham,  professor  of  applied  psychology,  Carnegie  Institute  of  Tech- 
nology, Pittsburgh,  Pa. 

Committee  On  specific  projects  outside  of  the  United  States:  Chairman,  J.  Walter 
Fewkes. 

Committee  of  the  National  Association  of  Directors  of  Educational  Research  to 
cooperate  ^^ith  the  diAision:  Chairman,  M.  E.  Haggerty,  professor  of  educational 
psychology,  University  of  Minnesota,  Minneapolis,  Minn. 

Representative  of  the  division  on  committee  on  health  examinations  of  the  American 
Physical  Education  Association:  E.  A.  Hooton,  Peabody  Museum,  Harvard  Univer- 
sity, Cambridge,  Mass. 

Research  Fellowship  Board. 

A  sum,  amounting  to  $500,000  for  the  period  May  1,  1919,  to  June  30,  1925,  has  been 
pledged  to  be  appropriated  by  the  Rockefeller  Foundation  to  the  National  Research 
Council  for  the  maintenance  of  National  Research  fellowships  in  physics  and  chemistry, 
under  the  direction  of  a  research  fellowship  board  appointed  by  the  council  of  the 
National  Academy  of  Sciences  and  the  executive  board  of  the  National  Research 
Council  acting  jointly. 

The  members  appointed  on  this  board  serve  for  a  period  of  five  years.  With  them 
the  chairman  of  the  divisions  of  physical  sciences  and  of  chemistry  and  chemical 
technology,  appointed  annually,  serve  in  an  ex  officio  capacity. 

MEMBERS  OF  THE  BOARD. 

Simon  Flexner,  chairman,  director  of  research  laboratories.  Rockefeller  Institute 
for  Medical  Research,  Sixty-sixth  Street  and  Avenue  A,  New  York  City. 

H.  A.  Bumstead,*  professor  of  physics,  and  director  of  the  Sloane  physical  labora- 
torv,  Yale  University;  chairman  of  the  National  Research  Council,  Washington, 
D.  C. 

George  E.  Hale,  director  of  the  Mount  Wilson  Observ^atory,  Carnegie  Institution 
of  Washington,  Pasadena,  Calif. 

Elmer  P.  Kohler,  professor  of  chemistry,  Harvard  University,  Cambridge,  Mass. 

R.  A.  Millikan,  professor  of  physics.  University  of  Chicago,  Chicago,  111. 

A.  A.  Noyes,  director  of  chemical  research,  California  Institute  of  Technology, 
Pasadena,  Calif. 


I  Deceased. 
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F.  G.  Cottrell,  chairman  of  the  division  of  chemistry  and  chemical  technology, 
National  Research  Council;  director  of  the  United  States  Bureau  of  Mines,  Washing- 
ton, D.  C. 

Augustus  Trowbridge,  professor  of  physics,  Princeton  University;  chairman  of  the 
division  of  physical  sciences.  National  Research  Council;  executive  secretary  of  the 
research  fellowship  board  for  1920-21,  V/ashington,  D.  C. 

Fellowships  for  1920-21  have  been  awarded  to  the  following  persons,  who  have 
demonstrated  a  high  order  of  ability  in  research,  for  the  purpose  of  enabling  them 
to  conduct  investigations  at  educational  institutions  which  make  adequate  provision 
for  research  in  physics  and  chemistry: 


IN  CHEMISTRY, 


Arthur  F.  Benton. 
F.  Russell  Bichowsky. 
Emmett  K.  Carver. 
Edwin  J.  Cohn. 
Roscoe  G.  Dickinson. 
Rolla  N.  Harger. 


Ernest  F.  Barker. 
Leonard  B.  Loeb. 


Morris  Kharasch. 
Axel  R.  Olson. 
Henry  C.  Parker. 
Worth  H.  Rodebush. 
Warren  C.  Vosburgh. 


IN  PHYSICS. 


George  P.  Paine. 
Louis  T.  E.  Thompson. 
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ARTICLES  OF  ORGANIZATION  AS  AMENDED  UP  TO  DECEMBER  31,  1920. 

PREAMBLE. 

The  National  Academy  of  Sciences,  under  the  authority  conferred  upon  it  by  its 
charter  enacted  by  Congress,  and  approved  by  President  Lincoln  on  March  3,  1863, 
and  pursuant  to  the  request  expressed  in  an  Executive  order  made  by  President  Wilson 
on  May  11,  1918,  adopts  the  following  articles  of  organization  for  the  National  Research 
Council,  to  replace  the  temporary  organization  under  which  it  has  operated  heretofore: 

ARTICLE  I — PURPOSE. 

It  shall  be  the  purpose  of  the  National  Research  Council  to  promote  research  in  the 
mathematical,  physical,  and  biological  sciences,  and  in  the  application  of  these 
sciences  to  engineering,  agriculture,  medicine,  and  other  useful  arts,  with  the  object 
of  increasing  knowledge,  of  strengthening  the  national  defense,  and  of  contributing  in 
other  ways  to  the  public  welfare,  as  expressed  in  the  Executive  order  of  May  11,  1918. 

ARTICLE  II — MEMBERSHIP. 

Section  1.  The  membership  of  the  National  Research  Council  shall  be  chosen  with 
the  view  of  rendering  the  council  an  effective  federation  of  the  principal  research 
agencies  in  the  United  States  concerned  with  the  fields  of  science  and  technology 
named  in  Article  I. 

Sec.  2.  The  council  shall  consist  of  representatives  of  national  scientific  and  tech- 
nical societies;  representatives  of  the  Government,  as  provided  in  the  Executive 
order;  and  representatives  of  other  research  organizations  and  other  persons  whose  aid 
may  advance  the  objects  of  the  council, 
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ARTICLE  III — DIVISIONS. 

Section  1.  The  council  shall  be  organized  in  divisions  of  two  classes:  Divisions 
dealing  with  the  more  general  relations  and  activities  of  the  council,  and  divisions 
dealing  with  special  branches  of  science  and  technology. 

Sec  2.  The  initial  constitution  of  the  divisions  of  the  council  shall  be  as  follows: 

Divisions  of  general  relations:  Division  of  Federal  relations,  division  of  foreign 
relations,  division  of  States  relations,  division  of  educational  relations,  division  of 
research  extension,  and  research  information  service. 

Divisions  of  science  and  technology:  Division  of  physical  sciences,  division  of 
engineering,  division  of  chemistry  and  chemical  technology,  division  of  geology  and 
geography,  division  of  medical  sciences,  division  of  biology  and  agriculture,  and 
division  of  anthropology  and  psychology. 

Sec.  3.  The  number  of  divisions  and  the  grouping  of  subjects  in  Article  III,  section 
2,  may  be  modified  by  the  executive  board  of  the  National  Research  Council. 

Sec.  4.  The  divisions  of  general  relations  shall  be  organized  by  the  executive  board 
of  the  National  Research  Council.    (Art.  IV,  sec.  2.) 

Sec.  5.  To  secure  the  erfective  federation  of  the  principal  research  agencies  in  the 
United  States,  provided  for  in  Article  II,  a  majority  of  the  members  of  each  of  the 
divisions  of  science  and  technology  shall  consist  of  representatives  of  scientific  and 
technical  societies,  who  shall  be  chosen  as  provided  for  in  Article  V,  section  2.  The 
other  members  of  the  division  shall  be  nominated  by  the  executive  committee  of  the 
division,  approved  by  the  executive  board  of  the  National  Research  Council,  and 
appointed  in  accordance  with  Article  V,  section  4. 

Sec.  6.  The  divisions  of  the  council,  with  the  approval  of  the  executive  board,  may 
establish  sections  and  committees,  any  of  which  may  include  members  chosen  outside 
the  membership  of  the  council. 

article  IV — ADMINISTRATION. 

Section  I.  The  affairs  of  each  division  shall  be  administered  by  a  chairman,  one  or 
more  vice  chairmen,  and  an  executive  committee,  of  which  the  chairman  and  \ice  chair- 
men shall  be  ex  officio  members.  The  officers  and  the  executive  committee  of  each  of 
the  divisions  of  general  relations  shall  be  appointed  by  the  executive  board  for  such 
periods  as  may  be  determined  by  the  board,  except  that  the  foreign  secretary  of  the 
National  Academy  of  Sciences  shall  be  ex  officio  chairman  of  the  division  of  foreign 
relations.  The  officers  and  executive  committee  of  each  of  the  divisions  of  science 
and  technology  shall  be  elected  by  the  division  at  its  annual  meeting  and  confirmed  by 
the  executive  board. 

Sec.  2.  The  affairs  of  the  National  Research  Council  shall  be  administered  by  an 
executive  board,  of  which  the  officers  of  the  National  Research  Council,  the  president 
and  home  secretary  of  the  National  Academy  of  Sciences,  the  president  of  the  American 
Association  for  the  Advancement  of  Science,  the  chairmen  and  vice  chairmen  of  the 
divisions  of  science  and  technology,  and  the  chairmen  of  the  divisions  of  general 
relations  shall  be  members  ex  officio.  In  the  absence  of  the  chairman  of  a  division  the 
^-ice  chairman  or  other  executive  officer  shall  represent  him.  The  council  of  the 
National  Academy  of  Sciences  and  the  executive  board  of  the  National  Research 
Council,  acting  jointly,  may  nominate  additional  members,  not  to  exceed  12  in  num- 
ber, who,  if  not  already  members  of  the  National  Research  Council,  shall  be  appointed 
thereto  by  the  president  of  the  National  Academy  of  Sciences  for  terms  of  three  years. 
Upon  their  retirement,  chairmen  of  the  National  Research  Council  shall  continue  as 
members  of  the  executive  board  for  two  years  beyond  the  period  of  their  appointment. 
Subject  to  the  approval  of  the  executive  board  the  business  of  the  council  may  be 
transacted  by  an  interim  committee  constituted  as  defined  in  the  by-laws. 

Sec.  3.  The  officers  of  the  National  Research  Council  shall  consist  of  a  chairman, 
one  or  more  vice  chairmen,  a  permanent  secretary,  and  a  treasurer,  who  shall  also  servo 
as  members  and  officers  of  the  executive  board  of  the  council. 
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Sec.  4.  The  officers  of  the  National  Research  Council,  excepting  the  permanent 
secretary  and  the  treasurer,  shall  be  elected  annually  by  the  executive  board.  The 
permanent  secretary  of  the  council  shall  be  elected  by  the  executive  board  for  a  period 
of  one  year  or  more.  The  treasurer  of  the  National  Academy  of  Sciences  shall  be  ex 
officio  treasurer  of  the  National  Research  Council. 

Sec.  5.  The  duties  of  the  officers  of  the  council  and  of  the  divisions  shall  be  fixed  by 
the  executive  board. 

ARTICLE  V — NOMINATIONS  AND  APPOINTMENTS. 

Section  1.  The  Government  bureaus,  civil  and  military,  to  be  represented  in  the 
division  of  Federal  relations  and  the  scientific  and  technical  societies,  to  be  repre- 
sented in  the  divisions  of  science  and  technology  of  the  National  Research  Council, 
shall  be  determined  by  joint  action  of  the  council  of  the  National  Academy  of  Sciences 
and  the  executive  board  of  the  National  Research  Council. 

Sec.  2.  Representatives  of  scientific  and  technical  societies  shall  be  nominated  by 
the  societies,  at  the  request  of  the  executive  board,  and  appointed  by  the  president  of 
the  National  Academy  of  Sciences  to  membership  in  the  council  and  assigned  to  one 
of  its  divisions. 

Sec.  3.  The  representatives  of  the  Government  shall  be  nominated  by  the  president 
of  the  National  Academy  of  Sciences  after  conference  with  the  secretaries  of  the  depart- 
ments concerned,  and  the  names  of  those  nominated  shall  be  presented  to  the  president 
of  the  United  States  for  designation  by  him  for  service  with  the  National  Research 
Council. 

Sec.  4.  Other  members  of  the  council  shall  be  nominated  by  the  executive  com- 
mittees of  the  divisions,  approved  by  the  executive  board,  and  appointed  by  the 
president  of  the  National  Academy  of  Sciences  to  membership  and  assigned  to  one  of 
the  divisions. 

Sec.  5.  Members  of  the  council  shall  be  appointed  for  terms  of  three  years,  except 
when  appointed  to  fill  unexpired  terms. 

Sec.  6.  The  Government  representatives  shall  serve  for  periods  of  three  years, 
unless  they  previously  retire  from  the  Government  office  which  they  represent,  in 
which  case  their  successors  shall  be  appointed  for  the  unexpired  term. 

article  VI — MEETINGS. 

Section  1.  Meetings  of  the  council  may  be  held  on  call  of  the  executive  board. 

Sec.  2.  The  executive  board  and  the  divisions  shall  hold  annual  meetings,  at  which, 
in  the  case  of  the  divisions  of  science  and  technology,  officers  shall  be  elected;  such 
other  meetings  may  be  called  as  may  be  required  for  the  transaction  of  business.  The 
annual  meeting  of  the  executive  board  shall  be  held  in  April  in  the  city  of  Washington, 
on  a  date  to  be  determined  as  the  board  may  direct. 

Sec.  3.  Joint  meetings  of  the  executive  board  of  the  National  Research  Council  and 
the  council  of  the  National  Academy  of  Sciences  shall  be  held  from  time  to  time,  to 
consider  any  matters  which,  in  the  judgment  of  the  president  of  the  National  Academy, 
require  the  attention  of  both  bodies. 

ARTICLE  VII — publications  AND  REPORTS. 

Section  1.  An  annual  report  on  the  work  of  the  National  Research  Council  shall  bo 
presented  by  the  chairman  to  the  National  Academy  of  Sciences  for  submission  to 
Congress  in  connection  with  the  annual  report  of  the  president  of  the  Academy. 

Sec.  2.  Other  publications  of  the  National  Research  Council  may  include  papers, 
bulletins,  reports,  and  memoirs,  which  may  appear  in  the  proceedings  or  memoirs  of 
the  National  Academy  of  Sciences,  in  the  publications  of  other  societies,  in  scientific 
and  technical  journals,  or  in  a  separate  series  of  the  Research  Council. 

article  VIII — AMENDMENTS. 

Section  1.  Power  of  amendment  of  these  articles  of  organization  shall  reside  in  the 
council  of  the  National  Academy  of  Sciences. 
45997—21  6 
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ANNUAL  REPORT  OF  THE  TREASURER. 

The  activities  of  the  National  Research  Council  during  the  calendar 
year  1920  were  supported  by  funds  derived  from  various  sources. 
The  following  list  gives  the  main  sources  of  these  funds: 

(1)  For  general  maintenance  expenses  of  the  National  Research 
Council,  $170,000  was  received  from  the  Carnegie  Corporation  of 
New  York,  $25,000  from  the  American  Telephone  &  Telegraph  Co., 
and  $12,000  from  the  Commonwealth  fund. 

(2)  From  the  Rockefeller  Foundation  the  following  amounts 
were  received  and  disbursed: 

For  the  division  of  medical  sciences  the  sum  of  $111.56  was  received 
and  the  sum  of  $7,437.38  was  disbursed. 

For  the  division  of  pliTsical  sciences  the  sum  of  $12,775.06  was 
received  and  the  sum  of  $16,775.06  was  disbursed. 

The  sum  of  $29,258.16  was  received  for  national  research  fellow- 
ships and  the  sum  of  $36,716.05  was  disbursed. 

(3)  From  the  General  Education  Board  contributions  were  made 
as  follows : 

For  the  mental  rating  of  school  children  the  sum  of  $3,157.15  was 
received  and  the  sum  of  $6,950.63  was  disbursed. 

For  special  work  carried  on  by  the  division  of  educational  relations, 
the  sum  of  $7,500  was  received  and  the  sum  of  $4,813.15  was  dis- 
bursed. 

(4)  The  sum  of  $599.29  was  contributed  by  the  Government 
through  the  Council  of  National  Defense  for  governmental  activities 
of  the  National  Research  Council  prior  to  June  30,  1919. 

The  sum  of  $336.50  was  received  from  the  Government  through 
the  Ordnance  Bureau  of  the  War  Department  to  reimburse  the 
National  Research  Council  for  expenditures  for  experimental  work 
on  a  new  t}  pe  of  gun. 

(5)  Other  contributions  included: 

The  sum  of  $5,000  from  E.  I.  du  Pont  de  Nemours  &  Co.,  and 
the  sum  of  $2,500  from  the  Genera]  Motors  Corporation  for  special 
work  of  the  research  information  service. 

The  sum  of  $5,911.05  from  the  William  Eller\'  Hale  fund  and  others 
for  the  division  of  foreign  relations. 

The  sum  of  $800  from  the  Corning  Glass  Works  for  the  support 
of  a  research  fellowship  in  ceramics  at  the  Universitv-  of  Illinois. 

The  sum  of  $1,750  from  the  Southern  Pine  Association  (part 
payment  on  pledge  of  $10,000)  for  the  committee  on  forestry. 

The  sum  of  $1,500  from  Julius  Rosenwald  for  the  support  of  a 
fellowship. 

From  various  sources:  For  industrial  personnel  conference,  $1,000; 
for  food  products  investigation,  $1,000;  for  food  and  nutrition  com- 
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mittoe,  $3,275;  for  the  trustees  for  the  pubUcation  of  critical  tables 
of  phy  sical  and  chemical  constants,  $4,890;  for  international  auxiliary 
language,  $1,300. 

Receipts  and  disbursements  of  the  National  Research  Council^  Jan.  1, 1920,  to  Dec.  31, 1920, 

RECEIPTS. 

Balance  reported  Jan.  1,  1920   $31, 147.  82 

On  deposit  with  National  Academy  of  Sciences  Jan.  1,  1920, 
unappropriated  fund  special : 

Invested   $1,865.00 

Uninvested   1,  301.  73 

 •     3, 166.  73 


Total   34,314.55 

Rockefeller  Foundation: 

Medical  sciences  (R.  F.  2369)   111.  56 

Physical  sciences  (R.  F.  2432)   12,  775,  06 

National  research  fellowships  (R.  F.  2431)   29,  258. 16 

General  Education  Board: 

Mental  rating  of  school  children   3, 157. 15 

Division  of  educational  relations   7,  500.  00 

Commonwealth  fund   12,  000.  00 

Carnegie  Corporation  of  New  York   170,  000.  00 

American  Telephone  &  Telegraph  Co   25,  000.  00 

Government: 

National  Research  Council   599.  29 

Rice  gun   336.50 

Special  contributions,  research  information  service: 

E.  I.  du  Pont  de  Nemours  &  Co   5,  000.  00 

General  Motors  Corporation   2,  500.  00 

Division  of  foreign  relations: 

William  Ellery  Hale  fund  and  others   5,  911.  05 

Research  fellowship  in  ceramics,  supported  by  Corning  Glass  • 

Works   800.  00 

Southern  Pine  Association,  for  committee  on  forestry   1,  750.  00 

Julius  Rosenwald  for  support  of  fellowship   1,  500.  00 

Industrial  personnel  conference   1,  000.  00 

Food  products  investigation  fund   1,  000.  00 

Food  and  nutrition  committee   3,  275.  00 

Trustees  for  the  publication  of  physical  and  chemical  constants.  4,  890.  00 

International  auxiliary  language   1,  300.  00 

Unappropriated  fund,  special  interest  on  investments   134. 17 

Publication  of  forest  research  calendar   ]00.  00 

Sale  of  United  States  Treasury  certificates   40,  564.  77 

Interest  received  on  United  States  Treasury  certificates   477. 10 

Reimbursements   139.  43 

Miscellaneous  receipts   2,316.94 

  333,  396.  18 


Total 


367,710.  73 
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DISBURSEMENTS. 

Divisions. 

I.  Federal  relations,  general  maintenance,  1921   None. 

II.  Foreign  relations: 

General  maintenance,  1920   $41^.05 

General  maintenance,  1921   3,  895. 12 

III.  States  relations: 

General  maintenance,  1920   541.  38 

General  maintenance,  1921   59.59 

IV.  Educational  relations: 

General  maintenance,  1920   1,  067.  08 

General  maintenance,  1921   77.  86 

General  Education  Board   4,  813. 15 

V.  Research  extension: 

General  maintenance,  1920   990.  72 

General  maintenance,  1921   910.  20 

VI.  Research  information  service: 

General  maintenance,  1920   2,  999.  28 

General  maintenance,  1921   434.  40 

Contingent  expenses,  1921  

Equipment,  1921  

National  Academy  proceedings  and  subscriptions, 

1921   747.52 

General  Education  Board,  mental  rating  of  school 

children   6,  950.  63 

VII.  Physical  sciences: 

General  maintenance,  1920   1, 141.  09 

General  maintenance,  1921   199.  67 

Scientific  Instrument  Journal,  1921  

(R.  F.  2432)  traveling  expenses,  Rockefeller  Foun- 
dation  16,775.06 

VIII.  Engineering: 

General  maintenance,  1920   1,222.92 

General  maintenance,  1921   468.60 

Office  expenses — 

1920   317.56 

1921   229.73 

Projects,  1921   142.43 

Industrial  personnel  conference   474.  96 

TX.  Chemistry  and  chemical  technology: 

General  maintenance,  1920   864.59 

General  maintenance,  1921   127.88 

International  auxiliary  language   1,  216.  00 

Research  fellowships  (R.  F.  2431)   36,  716.  05 

Research  fellowship  in  ceramics,  supported  by 

Corning  Glass  Works   800.  00 

Trustees  for  the  publication  of  physical  and  chem- 
ical constants   3,  708.  58 

X.  Geology  and  geography: 

General  maintenance,  1920   741.  58 

General  maintenance,  1921   115.  49 

XI.  Medical  sciences: 

General  maintenance,  1920   1,  594.  08 

General  maintenance,  1921   13.53 

(R.  F.  2369)  Rockefeller  Foundation   7,  437.  38 
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Divisions. 

XII.  Biology  and  agriculture: 

General  maintenance,  1920   $1,  709.  08 

General  maintenance,  1921   680.  55 

Botanical  Abstracts,  1921  

Committee  on  forestry   219.  85 

Food  and  nutrition  committee   527.  48 

Food  products  investigation  fund   461.  57 

Physiological  salt  requirements  committee,  1921  

Tropical  Researcli  Institute  project,  1921   229.  36 

Rosen wald  fellowship   500.  00 

XIII.  Anthropology  and  psychology: 

General  maintenance,  1920   1,  814.  59 

General  maintenance,  1921   806.  69 

American  archaeological  project,  1921   17.  80 

Executive  board: 

General  maintenance,  1920   1,  818.  61 

General  maintenance,  1921   1, 433.  22 

American  Geophysical  Union,  1921   57.  50 

Publicity  committee: 

General  maintenance,  1920   715.80 

General  maintenence,  1921   510.25 

Publications: 

1920   6, 103.  92 

1921   468.87 

Contingent  expenses: 

1920   724.  81 

1921   2,173.02 

Electric  light,  1920   533. 13 

Electricity,  1921   165.  50 

General  expense,  printing,  1920   318.  75 

General  and  office  expenses,  1919   252.  44 

Expenses  and  supplies: 

1920   2,125.71 

1921   2,518.61 

Fuel,  1921   956.11 

Hall  clock,  1920   10.50 

Moving  from  1201  Sixteenth  Street,  NW.,  1920   248.  00 

New  equipment,  general,  1921   406.  81 

Rent: 

1920   2,708.34 

1921   4, 375.  00 

Salaries: 

1920   62,436.74 

1921   58,452.37 

Telephone,  1920  ,   65.81 

Telegraph,  1920   18.  38 

Telephone  and  telegraph: 

1920   575.  76 

1921   321.61 

Towels,  1920   70.  00 

Purchase  of  United  States  Treasury  certificates   80,  564.  77 

 $336,  305.  47 

Cash  on  hand  Dec.  31,  1920   28,  305.  26 

Cash  invested  Dec.  31,  1920,  unappropriated  fund,  special....  3, 100.  00 

  31,405.20 


367,  710.  73 
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The  year  1920  as  used  in  the  above  table  covers  the  period  from  July  1,  1919,  to 
June  30,  1920,  while  the  year  1921  as  used  in  the  above  table  covers  the  period  from 
July  1,  1920,  to  June  30,  1921. 

F.  L.  Ransome,  Treasurer. 

January  15,  1921. 

report  of  the  auditing  committee. 

Washington,  D.  C,  January  15,  1921. 

We  have  employed  the  Capital  Audit  Co.  to  scrutinize  and  report 
on  the  treasurer's  books.  We  accepted  the  certificate  dated  January 
4,  1921,  of  the  American  Security  &  Trust  Co.,  regarding  notes 
owned  by  the  Academy  and  deposited  for  collection;  we  have  ex- 
amined the  securities  and  papers  contained  in  the  box  of  National 
Academy  of  Sciences  at  the  vault  of  the  American  Security  &  Trust 
Co.  We  find  them  to  correspond  to  the  list  checked  by  the  audit- 
ing committee  on  January  15,  1919,  except  as  modified  by  trans- 
actions of  the  year  1920  reported  b}^  the  Capital  Audit  Co.  We  find 
that  the  coupons  due  in  1920  have  been  cut  and  accounted  for,  and 
those  due  January  1,  1921,  have  been  deposited  and  are  accounted 
for  by  appropriate  entries  in  the  pass  books.  Coupons  due  February 
1  and  March  1,  1921,  have  been  detached  and  deposited  for  collec- 
tion, as  shown  by  memorandums  signed  by  officials  of  the  American 
Security  &  Trust  Co.  and  Riggs  National  Bank.  We  find  that 
interest  on  loans  has  been  accounted  for.  Correspondence  between 
vouchers,  pass  books,  and  accounts  of  the  treasurer  is  certified  by 
the  Capital  Audit  Co.  We  find  the  net  balance  reported  by  the 
treasurer  as  of  December  31,  1920,  to  accord  with  the  statement  of 
the  American  Security  &  Trust  Co.  and  with  the  check  book. 

In  addition  to  the  financial  statement  of  the  treasurer  covering  the 
accounts  of  the  National  Academy  proper,  there  is  also  a  statement 
of  the  accounts  of  the  National  Research  Council,  whose  funds  are 
deposited  in  various  separate  accounts  to  the  credit  of  the  Academy. 
These  accounts  have  been  included  in  the  report  of  the  Capital  Audit 
Co.  We  accepted  the  certificate  dated  Januarys,  1921,  of  the  Riggs 
National  Bank  as  to  United  States  Treasury  certificates  of  indebted- 
ness owned  by  the  National  Research  Council  and  held  b}^  the  bank 
for  collection.  We  find  that  the  net  balance  reported  by  the  treas- 
urer as  of  December  31,  1920,  agrees  with  the  statements  of  the 
American  Security  &  Trust  Co.  and  of  Riggs  National  Bank  for  these 
accounts. 

L.  O.  Howard, 
Augustus  Trowbridge, 
UNIVERSITY  OF  ILL'^'^'^  '  ^"^''W  Auditing  Committee. 
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REPORT  OF  NATIONAL  RESEARCH  COUNCIL  FOR  THE  PERIOD 
JANUARY  1-JUNE  30,  1921. 

[Prepared  by  Vernon  Kellogg,  permanent  secretary,  and  by  the  chairmen  of  divisions.] 

INTRODUCTION. 

The  change  in  the  fiscal  year  of  the  National  Academy  of  Sciences 
and  National  Research  Council  from  the  calendar  year  to  one  be- 
ginning on  July  1  of  each  year  and  closing  on  June  30  of  the  suc- 
ceeding year  brings  it  about  that  the  last  (fifth)  annual  report  of 
the  National  Research  Council,  covering  the  year  1920,  presented  an 
account  of  the  organization  of  the  council  which  is,  in  effect,  identical 
with  that  for  the  first  half  of  the  calendar  year  1921,  for  which 
period  the  present  report  is  made.  Hence  it  will  be  unnecessary  to 
repeat  the  organization  account  here. 

The  activities,  also,  of  the  council  and  its  component  divisions  and 
committees  of  the  present  half  year  are  mostly  only  the  continuation 
^of  those  already  described  (in  the  fifth  annual  report)  for  the  latter 
half  of  1920.  However,  certain  additions  to  these  activities  have 
been  made  and  these  new  matters  are  presented  in  the  reports  of  the 
divisions  herewith.  Certain  new  publications  have  been  issued  in 
the  bulletin  and  reprint  and  circular  series  of  the  council,  which  are 
listed  in  the  report  of  the  committee  on  publications. 

CHAIRMAN  AND  VICE  CHAIRMEN. 

The  council  made  no  election  of  a  chairman  to  succeed  Dr.  Bum- 
stead,  whose  death  on  December  31,  1920,  was  noted  in  the  fifth 
annual  report.  Dr.  Charles  D.  Walcott,  secretary  of  the  Smith- 
sonian Institution,  and  president  of  the  National  Academy  of 
Sciences,  and  first  vice  chairman  of  the  council,  assumed  the  au- 
thority of  chairman.  The  executive  board,  at  its  meeting  on  April 
24,  decided  to  elect  no  chairman  for  the  coming  fiscal  year,  but 
created  the  position  of  chairman  of  the  executive  board,  to  which 
office  Dr.  John  C.  Merriam,  president  of  the  Carnegie  Institution  of 
Washington,  was  elected.  Dr.  Charles  D.  Walcott,  first  vice  chair- 
man ;  Gano  Dunn,  second  vice  chairman ;  and  Dr.  Robert  A.  Millikan, 
third  vice  chairman,  were  reelected. 

PROCEEDINGS  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES. 

The  council  has  selected  the  following  members  to  represent  it  on 
the  editorial  board  of  the  Proceedings  of  the  National  Academy  of 
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Sciences,  in  conformity  with  arrangements  made  with  the  academy 
whereby  the  council  shares  with  the  academy  the  editorial  and 
financial  responsibility  of  the  Proceedings:  Member  of  the  execu- 
tive committee,  Vernon  Kellogg ;  members  of  the  editorial  board,  the 
chairman  and  permanent  secretary  of  the  council,  and  Messrs. 
Adams,  Cottrell,  McClung,  Mathews,  McCoy,  Millikan,  Ransome, 
Trowbridge,  Wissler,  and  Yerkes. 

AMERICAN  GEOPHYSICAL  UNION. 

The  relation  of  the  American  Geophysical  Union  to  the  council 
was  changed  so  that  the  union  as  a  whole  is  replaced  as  a  committee 
of  the  executive  board  by  the  executive  committee  of  the  union. 

SIGMA  XI. 

The  president  of  the  Sigma  Xi  Society  has  been  made  an  ex  officio 
member  of  the  executive  board,  such  election  to  be  made  auto- 
matically in  the  case  of  each  successive  president. 

COMMITTEE  ON  NATURAL  RESOURCES. 

By  joint  action  of  the  National  Academy  of  Sciences,  American 
Association  for  the  Advancement  of  Science,  and  National  Research 
Council,  a  joint  committee  on  natural  resources,  representing  all  three 
of  these  scientific  organizations,  has  been  instituted. 

PUBLICATIONS. 

Up  to  April  12,  1921,  11,385  copies  of  the  various  issues  in  the 
bulletin  series  of  the  council  and  14,498  copies  of  issues  of  the  re- 
print and  circular  series  had  been  distributed.  The  following  issues 
in  each  series  have  been  issued  or  have  gone  to  press  since  January 
1,  1921 : 

BULLETIN  OF  THE  NATIONAL  RESEARCH  COUNCIL. 
Volume  1. 

No.  6.  Data  relating  lo  X-ray  spectra.  By  William  Duane.  November,  1920, 
26  pages. 

No.  7.  Intensity  of  emission  of  X  rays  and  their  reflection  from  crystals. 
By  Ber^ren  Davis.  Problems  of  X-ray  emission.  By  David  L.  Webster.  De- 
cember, 1920.    47  pages. 

No.  8.  Intellectual  and  educational  status  of  the  medical  profession  as  repre- 
sented in  the  United  States  Army.  By  Margaret  V.  Cobb  and  Robert  M. 
Yerkes.    February,  1921.    76  pages. 

Volume  2. 

No.  9.  Funds  available  in  1020  in  the  United  States  of  America  for  the 
encouragement  of  scieutitic  research.  Compiled  by  Callie  Hull.  March,  1921. 
81  pages. 


PtTBLICATIONS. 
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No.  10.  Report  on  photo-electricity,  including  ionizing  and  radiating  potentials 
and  related  effects.   By  Arthur  Llewelyn  Hughes.   April,  1921.   87  pages. 

No.  11.  The  scale  of  the  universe.  Part  I,  by  Harlow  Shapley.  Part  II,  by 
Heber  D.  Curtis.    May,  1921.    47  pages. 

No.  12.  Cooperative  experiments  upon  the  protein  requirements  for  the  growth 
of  cattle.  First  report  of  the  subcommittee  on  protein  metabolism  in  animal 
feeding.   By  Henry  Prentiss  Armsby,  chairman.   June,  1921.   70  pages. 

No.  13.  The  research  activities  of  departments  of  the  State  government  of 
California  in  relation  to  the  movement  for  reorganization.  By  James  R. 
Douglas.    (In  press.) 

No.  14.  A  general  survey  of  the  present  status  of  the  atomic  structure  prob- 
lem. Report  of  the  committee  on  atomic  structure  of  the  National  Research 
Council.   By  David  L.  Webster  and  Leigh  Page.    (In  press.) 

No.  15.  A  list  of  seismologic  stations  of  the  world.  Compiled  by  Harry  O. 
Wood.    (In  press.) 

REPRINT  AND  CIRCULAR  SERIES  OF  THE  NATIONAL  RESEARCH  COUNCIL. 

No.  11.  A  survey  of  research  problems  in  geophysics.  Prepared  by  chairmen 
of  sections  of  the  American  Geophysical  Union.   October,  1920.   57  pages. 

No.  12.  Doctorates  conferred  in  the  sciences  in  1920  by  American  universities. 
Compiled  by  Callie  Hull.   November,  1920.   9  pages. 

No.  13.  Research  problems  in  colloid  chemistry.  By  Wilder  D.  Bancroft.  (In  ' 
press. ) 

No.  15.  Researches  on  modern  brisant  nitro  explosives.  By  C.  F.  van  Duin 
and  B.  C.  Roeters  van  Lennep.    Translated  by  Charles  E.  Munro^.    (In  press.) 

No.  16.  The  reserves  of  the  Chemical  Warfare  Service.  By  Charles  H.  Herty, 
February,  1921.   17  pages. 

No.  17.  Geology  and  geography  in  the  United  States.  By  Edward  B.  Mathews 
and  Homer  P.  Little.   April,  1921.   22  pages. 

No.  18.  Industrial  benefits  of  research.  By  A.  J.  Wadhams  and  Charles  L, 
Reese.    February,  1921.    (In  press.) 

No.  19.  The  university  and  research.   By  Vernon  Kellogg.    (In  press.) 

^  CHEMICAL  EXHIBIT  AND  LECTURE. 

A  popular  chemical  exhibit,  "  to  show  the  American  people  what 
the  chemist  has  done  and  may  do  for  them,"  prepared  by  the  Chemical 
Warfare  Service  of  the  United  States  Army,  and  revealing  espe- 
cially the  achievements  in  the  chemical  industries  concerned  with  the 
production  of  dyes,  pharmaceuticals,  war  gases,  and  explosives,  was 
held  in  the  building  of  the  council  in  Washington  from  February 
24  to  May  14.  After  this  it  was  transferred  to  the  House  of  Repre- 
sentatives Office  Building,  where  it  remained  from  May  16  to  May 
28.  Arrangements  have  been  made  to  install  it  as  a  permanent  ex- 
hibit in  the  United  States  National  Museum.  Duplicates  of  the 
exhibit  were  shown  in  Philadelphia  and  New  York. 

In  connection  with  the  opening  of  the  exhibit,  a  lecture  on  "  The 
reserves  of  the  Chemical  Warfare  Service  "  was  delivered  under  the 
auspices  of  the  council  in  the  auditorium  of  the  United  States  Na- 
tional Museum  by  Dr.  Charles  H.  Herty,  editor  of  the  Journal  of 
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Industrial  and  Eno^ineering  Chemistry  and  chairman  of  the  com* 
mittee  of  tlie  National  Research  Council  to  cooperate  with  the  Chemi- 
cal Warfare  Service. 

INTERNATIONAL  DUES. 

By  act  of  Congress,  the  dues  heretofore  assumed  by  the  National 
Research  Council  in  connection  with  American  representation  in  the 
International  Research  Council  and  Associated  International  Unions 
will  be  i3aid  for  the  year  1921  by  an  appropriation  included  in  the 
diplomatic  and  consular  appropriation  bill. 

NEW  BUILDING. 

The  plans  prepared  by  Mr.  Bertram  Goodhue,  of  New  York,  for 
the  new  building  for  tlie  National  Academy  of  Sciences  and  National 
Research  Council  have  been  approved  by  the  Fine  Arts  Commission 
and  accepted  by  the  Carnegie  Corporation,  National  Academy  of 
Sciences,  and  National  Research  Council.  The  Carnegie  Corpora- 
tion has  therefore  declared  its  readiness  to  meet  the  expenses  as 
incurred  in  the  erection  of  the  building.  It  is  planned  to  begin  work 
on  the  building  in  the  fall  of  1921. 

REFOIITS  OF  DIVISIONS. 
DIVISIONS  OF  GENERAL  RELATIONS. 

DIVISION  OF  FEDERAL  RELATIONS. 
[Charles  D.  Walcott,  Chairman.^ 

(For  present  personnel,  see  Appendix  A.) 

The  division  of  Federal  relations  held  its  annual  meeting  on  April 
6,  1921,  when  a  very  comprehensive  report  was  presented  by  the 
committee  on  scope  of  Government  service  and  discussed  at  length. 
A  new  committee  on  this  important  work  was  formed  and  authorized 
to  go  forward  with  the  bringing  together  of  information  as  quickly 
as  possible.  The  committee  has  been  formulating  plans  and  is  mak- 
ing progress,  but  at  the  close  of  the  year  is  not  ready  to  recommend 
any  action  as  to  policy  regarding  the  research  work  of  the  Govern- 
ment for  the  future. 

8ince  January  1,  1921,  the  following  new  appointments  to  fill 
vacancies  were  announced:  Mr.  H.  Foster  Bain  to  succeed  Mr.  F.  G. 
Cottrell  as  rei)resentative  of  the  Bureau  of  Mines  of  the  Department 
of  the  Interior;  Maj.  Gen.  Amos  A.  Fries  to  succeed  Maj.  Gen.  W.  L. 
Sibert  as  representative  of  the  Chemical  Warfare  Service  of  the  War 
Department:  Mr.  William  A.  Kinnan  to  succeed  Mr.  M.  H.  Coulston 
as  rei)resentative  of  the  I'atent  Office  of  the  Department  of  the 
Interior. 


DIVISION  OF  FOREIGN  RELATIONS. 
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The  division  as  it  stands  has  as  members  representatives  from  the 
same  departments  of  the  Government  listed  in  its  last  annual  report, 
there  being  no  changes  or  additions  to  the  representation  of  any 
department, 

DIVISION  OF  FOREIGN  RELATIONS. 
[ROBBtiT  A.  MiLLiKAN,  Chwirman.] 

(For  present  personnel,  see  Appendix  A.) 

The  committee  of  the  division  of  foreign  relations  on  Pacific  in- 
vestigations, which  was  organized  to  continue  plans  which  have 
been  developing  for  over  10  years  for  promoting  systematic  scientific 
investigations  in  the  Pacific  region  as  a  natural  and  logical  unit 
for  study,  has  been  reorganized  and  now  consists  of  the  following 
members :  Herbert  E.  Gregory,  chairman.  Bishop  Museum,  Honolulu ; 
T.  Wayland  Vaughan,  vice  chairman,  United  States  Geological 
Survey;  William  Bowie,  United  States  Coast  and  Geodetic  Survey; 
Barton  W.  Evermann,  California  Academy  of  Sciences;  John  C. 
Merriam,  Carnegie  Institution  of  Washington;  William  E.  Ritter, 
Scripps  Institution  for  Biological  Research;  Clark  Wissler,  Ameri- 
can Museum  of  Natural  History. 

Believing  that,  preliminary  to  definition  of  the  scientific  problems 
of  the  Pacific  and  the  formulation  of  plans  for  working  on  them,  a 
system  of  relationships  should  be  set  up  between  the  leading  scientific 
bodies  of  the  countries  within  or  contiguous  to  the  Pacific  Basin,  a 
communication  inviting  cooperation  has  been  addressed  to  about 
35  scientific  societies  and  other  agencies  in  those  countries.  A  num- 
ber of  replies  have  already  been  received  favoring  the  proposed 
association  of  scientific  interests.  The  next  step  will  doubtless  be  the 
calling  of  a  conference  for  perfecting  such  organization  as  may 
be  necessary  and  for  continuing  the  consideration  of  scientific  prob- 
lems of  the  Pacific  such  as  were  presented  at  the  scientific  confer- 
ence held  at  Honolulu  in  August,  1920,  and  at  the  Pacific  coast  con- 
ference held  at  the  University  of  California  in  March,  1918.  It  is 
believed  that  plans  for  these  investigations  and  for  the  conferences 
to  be  called  upon  them  can  go  forward  successfully  only  if  under  the 
direction  of  the  scientific  organizations  which  by  nature  are  chiefly 
concerned  with  such  investigations.  This  committee  has  now  under 
consideration  several  projects  of  investigation  upon  problems  of 
the  Pacific  area. 

In  April  Dr.  Augustus  Trowbridge,  secretary  of  the  division  of 
Federal  relations  and  chairman  of  the  division  of  physical  sciences, 
went  abroad  to  attend  the  meeting  of  the  executive  committee  of  the 
International  Research  Council  in  Paris  as  representative  of  the 
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National  Research  Council.  Although  the  meeting  was  necessarily 
deferred  beyond  the  date  originally  appointed,  Dr.  Trowbridge  was 
able,  through  individual  conferences,  to  accomplish  the  business  of 
his  trip  before  being  obliged  to  return  to  this  country,  especially  in 
effecting  cooperation  with  M.  Marie,  the  publisher  of  the  annual 
tables  of  physical  and  chemical  constants,  permitting  the  use  of 
advance  information  in  the  preparation  of  the  critical  tables  of 
physical  and  chemical  constants  for  the  publication  of  which  the 
United  States  is  responsible. 

Througli  tlie  efforts  of  the  Department  of  State  an  item  of  $2,658 
was  inchided  in  the  diplomatic  and  consular  bill  as  recently  passed 
by  Congress  for  the  payment  of  the  dues  of  the  United  States  in  the 
following  international  bodies:  International  Research  Council,  In- 
ternational Astronomical  Union,  International  Union  of  Pure  and 
Applied  Chemistry,  International  Union  of  Geodesy  and  Geophysics, 
and  the  International  Mathematical  Union. 

The  annual  meeting  of  this  division  was  held  in  Washington  on 
April  19.  At  this  meeting  reports  were  rendered  from  the  various 
international  unions  in  which  the  research  council  is  represented. 
The  following  table  presents  the  membership  in  certain  of  these 
unions  at  present: 


International  Research 
Council. 


A  ustralia. , 
Belgium. . 
Canada . . . 


Denmark . 

France  

r.reece  

Holland... 

Italy  

Japan  

Mexico  

Monaco . . . 
Norway... 


International  Un- 
ion of  Astron- 
omy. 


Belgium. 
Canada . . 


France. 
Greece., 


Italy... 
Japim.. 
Mexico. 


Portugal  

Serbia  

Spain   S7)ain  

Sweden  

Switzerland  j  

United  Slates  !  United  States  

United  Kingdom  j  United  Kingdom 


International  Un- 
ion ol  (ieodesy 
and  Geophysics. 


Belgium. 
Canada. . 


France. 
Greece. . 


Italy.... 
Japan... 
Mexico. . 
Monaco. 


Portugal . 
Spain  


United  Stato,s . . . . 
United  Kingdom. 


International  Un- 
ion of  Pure  and 
Applied  Chem- 
istry. 


Belgium  

Canada  , 

Czechoslovakia..., 

Denmark  , 

France  

Greece  

Holland  

Italy  

Japan  


Poland. 


Spain . 


United  States.... 
United  Kingdom. 


International  Un- 
ion of  xMathemat- 
ics. 


Belgium. 

Czechoslovakia. 

France. 


Italy. 
Japan. 


Sweden. 

United  States. 
United  Kingdom. 
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DIVISION  OF  STATES  RELATIONS. 
[John  C.  Mbrriam,  Chairman.] 

(For  present  personnel,  see  Appendix  A.) 

The  work  of  the  division  of  states  relations  has  been  continued 
upon  the  two  problems  which  were  undertaken  last  year:  (1)  A  study 
of  the  status  of  scientific  research  in  State  government,  and  (2)  a 
study  of  the  nature  of  the  scientific  work  undertaken  cooperatively 
between  bureaus  of  the  Federal  Government  and  corresponding  de- 
partments in  State  governments  or  other  non-Federal  agencies. 

In  connection  with  the  first  problem  it  is  planned  to  publish  certain 
of  the  material  collected  concerning  the  situation  of  research  in  State 
government.  The  first  report  of  this  nature  to  be  published  will 
be  that  of  Dr.  J.  R.  Douglas,  formerly  assistant  professor  of  political 
science  in  the  University  of  California,  upon  "  The  research  activities 
of  departments  of  the  State  government  of  California  in  relation  to 
the  movement  for  reorganization."  This  is  now  in  press  in  the  bulle- 
tin series  of  the  council.  A  report  upon  the  activities  of  the  com- 
mittee on  scientific  research  of  the  State  council  of  defense  of  Cali- 
fornia during  the  w^ar  years  is  now  being  prepared  for  publication 
similarly.  For  the  further  orientation  of  the  division  upon  this 
problem  the  annual  meeting  of  the  division  in  Washington,  on  May 
27,  was  made  the  occasion  for  a  symposium  upon  the  conditions  af- 
fecting scientific  research  under  State  government  auspices. 

The  second  project  has  been  taken  up  with  all  of  the  scientific 
bureaus  of  the  Federal  Government,  and  reports  are  now  being  pre- 
pared by  these  bureaus,  making  use  of  standardized  report  sheets, 
upon  the  nature  of  the  projects  undertaken  by  these  bureaus  cooper- 
atively with  non-Federal  agencies,  and  upon  the  basis  of  agreement 
under  which  this  cooperative  scientific  work  is  carried  on.  This 
project  is  under  the  direction  of  a  joint  committee  representing  this 
division  and  the  division  of  Federal  relations. 

DIVISION  OF  EDUCATIONAL  RELATIONS. 
[Vernon  Kellogg,  Chairman.} 

(For  present  personnel,  see  Appendix  A.) 

Special  attention  of  the  division  of  educational  relations  for  the 
first  half  of  the  year  1921  has  been  given  to  a  study  of  the  detection 
and  encouragement  of  students  of  superior  ability.  In  the  study 
of  means  for  detecting  such  students  by  mental  tests,  in  connection 
with  attainment  records,  this  division  has  cooperated  with  the  di- 
vision of  anthropology  and  psychology. 

In  order  to  ascertain  what  has  already  been  done  in  this  matter, 
this  division  has  maintained  Prof.  G.  W.  Stewart,  of  the  department 
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of  physics,  University  of  Iowa,  in  the  field  during  the  greater  part 
of  the  past  semester.  Prof.  Stewart  has  visited  66  colleges  and  uni- 
versities in  the  States  of  Ohio,  Indiana,  Illinois,  Michigan,  Wisconsin, 
Minnesota,  North  and  South  Dakota,  and  Kansas  for  the  purpose  of 
discussing  this  matter  at  first  hand  with  members  of  the  faculties 
of  these  institutions.  In  a  number  of  cases  opportunities  were 
afforded  to  meet  selected  groups  of  students  and  to  address  the 
student  body. 

Prof.  Stewart  has  found  an  earnest  interest  in  this  matter  in  all 
of  the  institutions  which  he  has  visited,  and  reports  that  several 
means,  such  as  the  organization  of  honor  societies,  the  establishment 
of  honor  courses,  a  repeated  careful  study  of  students'  records,  an- 
nouncements from  platforms  and  in  the  local  press  concerning  stu- 
dents of  special  attainment,  are  being  followed  for  the  encourage- 
ment of  students  of  superior  capacity. 

It  is  believed  that  Prof.  Stewart's  conferences  at  this  large  num- 
ber of  institutions  have  served  a  useful  purpose  in  directing  the 
attention  of  those  institutions  toward  the  importance  of  this  problem 
and  the  peculiar  significance  of  the  training  of  superior  students. 
More  concerted  efforts  in  this  direction  are  certain  to  result  in  many 
of  those  institutions.  As  a  practical  means  of  effecting  systematic 
action  upon  this  matter,  continuing  from  year  to  year,  Prof.  Stewart 
has  repeatedly  suggested  the  organization  of  a  standing  committee 
upon  scholarship  with  special  reference  to  superior  students.  A. 
number  of  such  committees  have  been  organized  in  the  institutions 
which  he  has  visited.  It  is  planned  to  publish  a  report  upon  Prof. 
Stewart's  studies,  and  also  a  series  of  statements  concerning  the  op- 
portunities for  research  in  the  various  fields  of  science.  Material  for 
this  series  is  already  on  hand.  The  results  obtained  from  Prof. 
Stewart's  work  this  spring  are  believed  to  justify  the  continuation 
of  the  study  next  fall. 

The  study  of  the  general  conditions  of  research  in  colleges  and 
universities  which  this  division  has  been  conducting  for  over  a  year 
and  a  half  has  also  been  continued  through  the  visits  of  representa- 
tives of  the  council.  In  all,  140  colleges  and  universities  have  now 
been  visited  in  this  way.  Plans  are  now  under  consideration  for 
extending  this  study  of  research  conditions  to  a  study  of  the  special 
situation  to  be  found  in  the  various  fields  of  science. 

The  division  has  continued  the  encouragement  of  the  formation 
of  research  committees  in  colleges  and  universities.  In  correspond- 
ence with  these  committees  and  with  officers  of  administration  in  a 
large  number  of  institutions  10  or  12  circular  letters  have  been 
sent  out  during  the  academic  year  containing  statements  concerning 
various  as{>ects  of  research  in  institutions  of  higher  education.  Re- 
turns from  this  correspondence  indicate  a  distinct  stimulation  of  the 
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support  of  research  by  the  appropriation  of  research  funds,  the  sur- 
vey of  local  situations,  the  study  of  the  vital  relation  of  research 
to  teaching,  and  increased  attention  upon  research  as  a  legitimate 
function  of  these  institutions. 

The  annual  meeting  of  the  division  was  held  in  Washington  on 
April  18. 

DIVISION  OF  RESEARCH  EXTENSION. 
[H.  E.  Howe,  Chairman.] 

(For  present  personnel,  see  Appendix  A.) 

Much  of  the  work  of  the  division  of  research  extension  requires 
a  long  time  for  its  completion.  The  work  of  this  division  during 
the  last  half  year  has,  therefore,  been  largely  concerned  with  fur- 
thering matters  initiated  previously.  Certain  of  these  projects  have 
originated  with  the  division  itself,  while  several  others  have  had  the 
attention  of  the  division  officers  who  serve  as  members  of  the  pro- 
motion committee. 

Critical  tables  of  physical  and  chemical  constants. — In  this  case, 
as  in  several  other  projects,  industrial  conditions  have  been  a  real 
handicap  and  have  made  rapid  progress  impossible.  Of  the  $200,000 
which  is  to  form  an  underwriting  fund,  slightly  more  than  50  per 
cent  has  been  secured  in  cash,  pledges,  and  arrangements  for  service 
and  materials  which  are  the  equivalent  of  money.  A  start  has  been 
made  in  the  actual  compilation  of  the  material,  the  first  work  con- 
sisting in  bringing  together  and  classifying  published  tables  which 
are  to  be  considered  as  possible  material  for  the  critical  tables.  The 
organization  work  has  proceeded  steadily  and  the  trustees  have  rep- 
resentatives in  several  industrial  localities.  These  men  are  now  en- 
gaged in  giving  information  regarding  the  project  and  will  later 
be  active  in  an  effort  to  secure  the  remaining  funds. 

In  addition  to  the  trustees  representing  the  American  Chemical 
Society,  the  American  Physical  Society,  and  the  National  Research 
Council,  Mr.  George  P.  Adamson  has  been  selected  to  represent  the 
Manufacturing  Chemists'  Association  and  Dr.  Charles  L.  Reese  to 
represent  the  American  Dyes  Institute  on  the  board  of  trustees. 

The  advisory  committee,  which  is  to  decide  questions  of  editorial 
policy,  has  also  been  appointed  by  the  council  upon  the  nominations 
of  the  divisions  of  chemistry  and  chemical  technology  and  of  phys- 
ical sciences.    The  committee  has  the  following  personnel : 

John  Johnston,  Sterling  professor  of  chemistry,  Yale  University,  New  Haven, 
Conn. 

C.  E.  K.  Mees,  director  of  development  and  research,  Eastman  Kodak  Co., 
Rochester,  N.  Y. 

R.  B.  Moore,  chief  chemist  and  Chief  Division  of  Mineral  Technology,  United 
States  Bureau  of  Mines,  Washington,  D.  C. 

WlYEHSnYOFILLnP' 
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C.  E.  Mendenhall,  department  of  physics,  University  of  Wisconsin,  Madison, 
Wis. 

Saul  Dushman,  research  laboratory,  General  Electric  Co.,  Schenectady,  N.  Y. 
G.  K.  Burgess,  Chief  Metallurgical  Division,  United  States  Bureau  of  Stand- 
ards, Washington,  D.  C. 

At  present  efforts  are  being  made  to  find  an  editor  who  will  be  able 
to  give  full  time  to  the  work. 

Crop  Protection  Institute. — The  division  of  research  extension  had 
expected  that  before  this  the  organization  of  the  Crop  Protection  In- 
stitute would  be  completed  and  the  council  represented  upon  the 
board  of  governors  by  a  member  from  some  other  division.  However, 
the  interest  of  new  industrial  groups  in  the  affairs  of  the  institute  has 
been  secured  and  the  type  of  organization  has  been  changed  somewhat 
to  make  cooperation  with  these  new  interests  feasible.  Slight  changes 
have  been  made  in  the  constitution  to  guarantee  the  control  of  the 
institute  being  in  the  hands  of  the  scientific  members  who  now  consti- 
tute a  board  of  control  with  each  industrial  group  having  its  own 
financial  trustees.  The  institute  now  has  some  300  members,  of  which 
23  are  classified  as  industrial  and  21  associate-industrial  members. 
The  others  are  scientists. 

The  Association  of  Official  Agricultural  Chemists  have  now  ap- 
pointed their  representatives  upon  the  board  of  governors. 

During  this  summer  a  cooperative  experiment  in  dusting  is  being 
carried  on  in  Virginia,  West  Virginia,  New  York,  and  Pennsylvania 
under  the  direction  of  Dr.  N.  J.  Giddings  as  project  leader. 

Alloys, — The  effort  to  form  the  Alloys  Research  Association,  which 
is  regarded  by  the  division  as  an  experiment  in  assembling  and  dis- 
seminating specialized  knowledge  through  cooperative  effort,  con- 
tinues to  have  the  serious  attention  of  the  division.  A  prospectus  of 
the  project  has  been  prepared  and  circulated  widely.  The  replies  in- 
dicate a  real  interest  on  the  part  of  industry  in  the  work.  A  number 
of  subscriptions  to  the  association  have  been  received,  but  due  to  the 
present  industrial  situation  it  has  not  yet  been  possible  to  secure  a 
sufficient  number  of  subscriptions  to  initiate  the  service.  With  the  re- 
turn of  normal  conditions  the  representatives  of  the  division  will  take 
the  field  in  an  effort  to  complete  this  project  and  begin  the  work  as 
outlined. 

Taniiinfj, — The  division  has  continued  its  investigation  relative  to 
the  establishment  of  a  school  for  tanning  to  be  affiliated  with  an  es- 
tablislied  university.  The  matter  has  been  discussed  with  a  large 
number  of  those  interested  and  a  definite  plan  for  the  undertaking 
developed.  The  officers  of  the  division  are  now  determining  those 
schools  interested  in  such  work  and  qualified  to  carry  out  the  plan. 
These  will  be  considered  with  reference  to  their  proximity  to  the 
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tanning  centers  and  a  report,  with  recommendations,  prepared  for 
the  tanners'  council  for  presentation  at  their  next  meeting. 

Tobacco. — The  project  to  support  research  looking  to  the  develop- 
ment of  better  disease-resisting  types  of  tobacco  has  not  made  the 
progress  that  had  been  expected.  A  few  of  the  tobacco  concerns 
have  evidenced  decided  interest  and  some  subscriptions  have  been 
obtained.  The  financial  situation  has  not  been  encouraging  to  the 
growers,  and  it  now  appears  that  it  will  take  more  time  before  this 
work  can  be  completed. 

Glass, — The  committee  appointed  by  the  American  Ceramics  So- 
ciety to  cooperate  with  this  division  obtained  suggestions  from  a 
number  of  technical  men  in  the  industry  relative  to  those  projects 
upon  which  research  in  glass  could  be  undertaken  to  advantage  and, 
with  their  assistance,  is  now  engaged  in  formulating  a  definite  scien- 
tific program  which  will  then  be  taken  to  the  manufacturers  them- 
selves. 

Textile  research. — There  have  been  a  few  important  develop- 
ments, especially  with  relation  to  research  in  cotton,  and  plans  are 
now  being  formulated  looking  to  the  establishment  of  an  American 
Textile  Research  Institute.  Mr.  D.  E.  Douty,  who  has  served  as  the 
chairman  of  the  preliminary  committee  on  American  cotton  research, 
has  found  it  necessary  to  resign,  due  to  a  long  absence  from  the 
country,  and  the  chairman  of  the  division  has  been  elected  to  succeed 
him. 

The  cooperation  of  the  American  Home  Economics  Association 
continues,  and  it  is  hoped  that  within  a  short  time  actual  work  can 
be  begun  upon  their  program  looking  to  the  establishment  of  mini- 
mum standards  of  wear  for  the  principal  fabrics  in  the  wardrobe. 

Electrodeposition, — After  a  conference  with  officials  of  the  Bureau 
of  Standards  and  with  the  approval  of  the  division,  work  has  been 
undertaken  looking  to  increasing  support  given  to  the  Bureau  of 
Standards  for  research  on  the  fundamentals  of  electroplating.  The 
w^ork  of  the  division  is  being  carried  on  with  the  assistance  of  the 
American  Electroplaters'  Society  and  interested  individuals  in  in- 
dustrial localties.  It  is  hoped  to  secure  the  interest  of  a  large  num- 
ber of  manufacturers  through  an  annual  subscription  of  $100  each 
rather  than  appeal  for  larger  funds  from  a  smaller  number. 

Margarin. — In  cooperation  with  the  division  of  biology  and  agri- 
culture assistance  is  being  rendered  the  Independent  Margarin 
Manufacturers'  Association  in  formulating  a  plan  for  research  which 
it  is  hoped  the  association  will  adopt  and  support. 

Ceramics. — Important  cooperative  work  is  now  in  progress  involv- 
ing the  Bureau  of  Mines,  the  Bureau  of  Standards,  and  associations 
composed  of  the  manufacturers  of  heavy  clay  products.    It  is  pro- 
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posed  in  time  to  extend  this  work  to  higher  grade  clay  products, 
especially  white  ware. 

Exhibits. — Following  the  policy  of  attracting  attention  to  funda- 
mental research  through  popular  exhibits  the  division  arranged  for 
the  cooperation  of  the  Chemical  Warfare  Service,  and  a  popular 
chemical  exhibit  was  installed  in  the  rooms  of  the  council  for  several 
weeks.  This  exhibit  was  then  shown  in  the  Office  Building  of  the 
House  of  Representatives  and  is  now  deposited  in  the  United  States 
National  Museum.  A  duplicate  of  the  exhibit  has*been  shown  in 
Philadelphia,  Wilmington,  and  Springfield,  and  is  later  to  appear 
in  connection  with  the  National  Exposition  of  Chemical  Industries 
in  New  York.  A  booklet  was  issued  in  connection  with  this  exhibit, 
and  a  number  of  thousands  of  copies  have  been  mailed  throughout 
the  country.  Science  Service  has  been  of  great  assistance  in  secur- 
ing favorable  notice  of  this  exhibit  in  the  press. 

Horological  conference, — In  May  a  horological  conference  was 
held  at  which  the  means  to  be  taken  to  increase  the  attractiveness 
of  watchmaking  and  repairing  for  younger  men  was  discussed,  as 
well  as  the  stabilization  of  the  watchmaking  profession  with  special 
reference  to  the  certification  of  watchmakers.  In  the  conference, 
representatives  of  horological  schools,  of  manufacturers,  of  mer- 
chants, the  trade  press,  and  various  Government  departments  par- 
ticipated, and  first  steps  were  taken  toward  the  formation  of  a 
Horological  Institute  of  America,  w^hich  will  be  concerned  primarily 
with  the  scientific  phases  of  time  keeping  with  special  reference  to 
the  mechanical  devices  necessary. 

Georgia  School  of  Technology, — The  chairman  of  the  division  rep- 
resented the  council  during  the  first  week  of  April  on  a  tour  in  the 
State  of  Georgia,  undertaken  to  interest  the  people  as  a  whole  in  the 
support  of  technical  education  and  in  the  direct  support  of  the 
Georgia  School  of  Technology.  This  was  viewed  by  the  division 
as  something  of  an  experiment  to  see  what  could  be  done  by  this 
method  in  arousing  the  interest  of  a  large  number  of  laymen  in 
technical  education  and  in  research  pertaining  thereto. 

Miscellaneous, — Contact  has  been  maintained  with  projects  which 
have  previously  received  the  attention  of  the  division,  and  pre- 
liminary work  has  been  begun  on  the  marine  borer  project  and  on 
the  organization  of  research  on  corrosion.  The  division  has  con- 
tinued to  render  such  assistance  as  it  could  to  individuals  and  or- 
ganizations. 

RESEARCH  INFORMATION  SERVICE. 
[Robert  M.  Yerkes,  Ch-airman.^ 

(For  present  personnel  see  Appendix  A.) 

During  the  six  months  ending  June  30,  1021,  the  activities  of  the 
research  information  service  have  been  carried  on  by  a  resident 
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staff  of  5  technical  and  4  clerical  members,  working  under  the 
guidance  of  an  executive  committee  of  7  and  a  consultant  divi- 
sional committee  of  38.  The  technical  staff,  when  necessary,  has 
called  upon  other  resident  members  of  the  council  for  advice  or 
assistance  in  matters  pertaining  to  their  respective  fields. 

The  purpose  of  the  service  is  to  promote  scientific  and  industrial 
research  in  this  country  through  the  operation  of  an  active  exchange 
for  all  kinds  of  scientific  and  technological  knowledge.  Questions 
have  been  answered  concerning  research  problems,  projects,  work 
in  progress,  and  results;  methods  and  processes;  laboratories,  equip- 
ment, and  apparatus;  publication,  funds,  and  personnel. 

Approximately  675  requests  for  information  on  a  wide  range  of 
scientific  and  technological  subjects  have  been  received  by  the  re- 
search information  service.  In  answering  these  requests,  either  the 
information  desired  was  furnished  by  the  service  to  the  correspond- 
ent or  sources  from  which  it  could  be  obtained  were  indicated.  A 
complete  record  of  each  request,  including  the  date,  the  information 
requested,  sources  consulted,  and  data  furnished,  has  been  entered 
on  a  card  which  is  filed  by  subject.  That  inquirers  have  been  ob- 
taining helpful  information  is  shown  by  return  cards  sent  out  to 
determine  the  value  of  replies  made  by  the  service.  Of  those  re- 
turned, 97  per  cent  have  reported  that  the  information  was  useful. 

In  order  to  acquaint  scientific  workers  with  the  availability  of 
this  "miscellaneous  request  service,"  a  small  eight-page  folder,  de- 
scribing its  function,  scope,  and  basis  of  service,  was  issued  early 
in  1921.  This  was  printed  in  an  edition  of  19,000.  About  4,000 
copies  were  distributed  among  the  fellows  of  the  American  Asso- 
ciation for  the  Advancement  of  Science.  The  announcement  was 
also  sent  to  officials  in  American  colleges  and  universities,  directors 
of  research  in  industrial  laboratories,  and  to  those  listed  as  corre- 
spondents of  the  research  information  service.  The  remainder  was 
put  at  the  disposal  of  members  of  the  council.  The  distribution  of 
this  folder  resulted  immediately  in  a  marked  increase  in  the  num- 
ber of  inquiries  received  by  the  service. 

To  assist  the  staff  of  the  research  information  service  in  answer- 
ing requests,  a  file  of  informational  sources  is  being  developed.  This 
file  has  been  planned  to  include  informational  bureaus,  individual 
specialists,  special  libraries,  special  laboratories,  institutions,  and 
firms  which  are  recognized  authorities  on  certain  subjects.  The 
value  of  this  file  in  listing  possible  sources  of  information  and  in 
indicating  those  which  are  most  satisfactory  has  been  amply  dem- 
onstrated. 

Progress  has  been  made  in  the  collection  of  basic  source  books 
which  are  used  for  scientific  reference.   This  collection  includes  dic- 
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tionaries,  bibliographies,  year  books,  directories,  abstract  journals, 
and  reference  books  in  special  subjects.  In  connection  with  the 
source  file,  this  library  is  particularly  useful  as  a  guide  during  the 
preliminary  work  on  requests. 

The  service  has  continued  its  activities  along  the  line  of  collect- 
ing and  publishing  important  scientific  information.  The  task  of 
preparing  for  publication  Bulletin  No.  9,  Funds  Available  in  1920 
in  the  United  States  of  America  for  the  Encouragement  of  Scien- 
tific Research,  has  been  completed.  The  list  gives  an  account  of 
medals,  prizes,  grants,  and  research  scholarships  and  fellowships 
amounting  in  value  to  approximately  $36,000,000  annually.  New 
records  concerning  industrial  research  laboratories  have  been  en- 
tered, and  Avith  the  cooperation  of  the  Chemical  Catalogue  Co.  a 
final  survey  of  the  chemical  industries  is  under  way,  preparatory 
to  the  publication  of  a  second  edition  of  "  Research  Laboratories 
in  Industrial  Establishments  of  the  United  States  of  America." 

In  cooperation  with  special  libraries  the,  service  has  also  assisted 
Mr.  W.  I.  Swanton,  of  the  Reclamation  Service,  in  preparing 'for 
publication  a  reference  list  of  170  Washington  libraries.  This  list 
gives  the  location  of  the  library,  the  name  of  the  librarian,  a  general 
account  of  the  subjects  covered  by  each  collection  of  books  and  the 
approximate  number  of  volumes. 

A  card  file  of  bibliographies  has  been  initiated  which  will  include 
all  of  the  sciences,  with  their  applications,  and  will  cover  all  pub- 
lished material  to  date.  In  addition  to  published  material,  an  at- 
tempt is  being  made  in  cooperation  with  the  divisions  of  the  National 
Research  Council  to  compile  a  list  of  unpublished  bibliographies  in 
the  United  States.  The  information  will  include,  besides  the  author, 
title,  publisher,  date  and  place  of  publication,  the  form  of  publica- 
tion, the  location  of  the  bibliogprahy,  and  a  brief  annotation  as  to  its 
scope.  In  the  compilation  of  this  bibliography  of  bibliographies 
the  cooperation  of  specialists  in  each  science  Avill  be  enlisted.  Work 
is  under  way  on  the  lists  for  chemistry  and  geology.  Whenever  pos- 
sible, copies  of  bibliographies  are  obtained  and  held  on  file  in  the 
Research  Information  Service.  Photostats  of  rare  publications  are 
made  for  the  benefit  of  those  desiring  copies. 

A  revision  of  the  union  list  of  periodicals  in  the  District  of  Colum- 
bia, published  in  1901  by  the  Library  of  Congress,  has  long  been 
needed,  and  this  work  has  lately  been  undertaken  by  the  service 
with  the  cooperation  of  Mr.  Meyer,  chief  l)ibliograi)lier  of  the  Library 
of  Congre.^b  and  the  District  libraries.  The  material  is  being  brought 
to  date  and  will  include  all  serials  regularly  received  in  the  District 
of  Columbia  as  of  July  1.  IJ^il.  Instead  of  canvassing  the  large  li- 
braries only,  about  170  libraries  have  been  asked  to  send  in  lists  of 
their  serials.    The  name  of  each  library  will  appear  in  connection 
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with  periodicals  taken  by  it,  if  they  are  not  available  in  at  least  four 
of  the  large  libraries. 

The  service  has  started  a  survey  of  museums,  academies,  individu- 
als, and  commercial  concerns  in  possession  of  lantern  slides  which 
may  be  borrowed,  rented,  or  bought.  The  collection  of  information 
will  not  be  limited  to  American  agencies.  A  number  of  catalogues 
have  already  been  received,  and  an  index  by  subject  has  been  started. 

The  file  of  research  laboratories,  furnishing  essential  information 
concerning  scientific  laboratories  in  which  investigations  are  con- 
ducted, has  been  further  enlarged.  Many  of  these  records  were  ob- 
tained by  direct  report  from  the  laboratories.  Revision  and  supple- 
mentation has  continued  slowly  on  the  basis  of  information  obtained 
from  correspondence,  available  publications,  and  other  sources.  This 
file  is  maintained  for  the  purpose  of  indicating  the  research  inter- 
ests, activities,  and  facilities  of  research  laboratories. 

Work  on  research  personnel  has  centered  chiefly  about  an  experi- 
ment for  mechanizing  the  information.  The  Findex  system  has  been 
applied  to  one  group  of  approximately  400  scientists.  The  research 
personnel  file  promises  to  become  an  important  source  of  information 
for  a  number  of  scientific  inquiries  in  addition  to  its  more  specific  use 
in  selecting  lists  of  persons  meeting  particular  requirements.  In  ad- 
dition to  research  in  personnel  records,  the  service  has  a  catalogue  of 
20,000  chemists  and  mining  engineers  which  was  compiled  by  the 
Bureau  of  Mines  as  an  important  war  project. 

The  file  of  current  investigations  has  been  continued  as  an  impor- 
tant supplement  to  other  informational  mechanisms.  Facts  about  in- 
vestigations in  progress  are  continually  noted  but  because  of  diffi- 
culties in  actively  seeking  this  kind  of  data  and  keeping  them  cur- 
rent, the  file  can  never  become  complete.  It  is  being  gradually  per- 
fected, how^ever,  as  other  activities  of  the  service  develop.  It  has  been 
found  particularly  useful  for  carrying  details  which  can  not  be  de- 
scribed in  other  informational  files.  The  laboratory  records,  for 
example,  reveal  the  general  trend  of  research  and  the  facilities  in  a 
particular  center.  Also  the  personnel  record  enumerates  individual 
research  projects  which  are  under  way.  As  additional  details  of  par- 
ticular current  investigations  become  known,  the  facts  are  recorded 
as  supplementary  information  in  the  current  research  file. 

DIVISIONS  OF  SCIENCE  AND  TECHNOLOGY, 

DIVISION  OF  PHYSICAL  SCIENCES. 
[Augustus  Trowbridge^  Chairman.'\ 

(For  present  personnel  see  Appendix  A.) 

The  principal  work  of  the  division  for  the  period  January  1  to 
June  30, 1921,  has  been  the  maintenance  and  extension  of  the  research 
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committees  originally  established  during  the  chairmanship  of  Dr. 
Mendenhall.  At  present  there  are  18  such  committees,  with  a  total 
membership  of  107.  Of  these  committees  three  are  in  the  field  of 
astronomy,  one  in  mathematics,  and  the  remainder  in  the  field  of 
physics.  Seven  completed  reports  by  these  committees  have  so  far 
been  published  or  are  now  in  press. 

At  the  close  of  1920  approximately  $7,000  of  the  original  grant 
of  $20,000  from  the  Rockefeller  Foundation  for  the  maintenance  of 
these  committees  reverted,  but  a  new  grant  of  $15,000  was  made  by 
the  foundation  for  the  maintenance  of  these  committees  during  the 
year  1921.  The  committees  which  have  been  started  at  work  under 
this  new  appropriation  are  in  borderland  fields  between  the  subjects 
covered  by  the  division  of  physical  sciences  and  other  divisions  of 
the  council. 

The  experiment  of  cooperative  work  being  carried  out  through 
these  research  committees  is,  in  the  opinion  of  the  chairman  of  the 
division,  to  be  regarded  as  highly  successful.  The  average  cost  per 
member  per  meeting  of  these  committees  is  in  the  neighborhood  of 
$30.  The  cost  of  publication  of  the  reports  will  vary  widely  accord- 
ing to  the  size  of  the  report.  At  least  two  of  the  committees  intend 
to  publish  reports,  the  publication  of  which  may  not  have  to  be 
borne  by  the  funds  of  the  council,  since  there  is  a  demand  for  these 
reports  sufficient  to  warrant  a  publishing  house  in  financing  the 
publications.  These  two  reports  will  be,  respectively,  a  Manual  of 
Research  Technique  and  a  Manual  on  the  Use  of  Statistics. 

Other  Activities. 

In  connection  with  the  negotiations  for  the  establishment  of  a 
scientific  instrument  journal,  the  division  has  withdrawn  from  the 
original  attempt  to  have  the  journal  conducted  under  the  sole  auspices 
of  the  National  Research  Council  and  has  started  direct  negotia- 
tions between  the  instrument  makers  on  the  one  hand  and  the 
Journal  of  the  Optical  Society  of  America  on  the  other,  looking 
toward  the  publication  of  the  instrument  journal  under  the  auspices 
of  this  society.  At  present  no  financial  support  from  the  council 
to  the  joint  enterprise  is  contemplated. 

Two  special  projects  of  the  division  have  received  financial  sup- 
port to  the  amount  of  $500  each  from  the  general  funds  of  the 
council.  These  are  the  project  of  a  revolving  fund  for  securing  the 
publication  of  mathematical  monographs,  and  a  contribution  to  the 
endowment  fund  which  is  being  raised  by  the  mathematical  societies 
for  the  publication  of  mathematical  abstracts.  A  third  special 
project,  namely,  that  of  emergency  support  for  the  Journal  of  the 
American  Mathematical  Society,  has  received  support  from  the 
council  to  the  extent  of  $G00. 
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During  the  past  six  months  the  chairman  otf  the  division  of  physi- 
cal sciences,  working  in  conjunction  with  the  division  of  engineering, 
has  organized  an  American  section  of  the  International  Union  of 
Scientific  Radio-Telegraphy.  France  already  has  such  a  union,  and 
it  is  expected  that  England,  Italy,  and  Belgium  will  complete  their 
organizations  during  the  coming  summer. 

With  the  consent  and,  indeed,  at  the  original  suggestion  of  the 
Director  of  the  United  States  Bureau  of  Standards,  the  division  is 
endeavoring  to  devise  some  feasible  method  whereby  the  facilities  of 
the  bureau  can  be  made  available  for  wider  utilization  by  research 
men.  As  a  beginning  in  this  undertaking  the  chairman  of  the  divi- 
sion has  been  authorized  to  circularize  the  principal  laboratories  of 
physics  of  the  country,  stating  the  willingness  of  the  Director  of 
the  Bureau  of  Standards  to  cooperate  in  special  pieces  of  work,  and 
inviting  requests  for  such  assistance  to  be  sent  to  the  chairman  of 
the  division. 

Research  Fellowship  Board. 

A  considerable  portion  of  the  time  of  the  chairman  of  the  division 
has  been  devoted  to  the  duties  of  the  secretaryship  of  the  research 
fellowship  board.  At  the  time  of  present  writing  (June  16) 
the  number  of  fellows  either  holding  fellowships  or  appointed  to 
fellowships  on  which  they  will  enter  in  the  course  of  the  next  few 
months  is  29,  10  of  these  in  physics  and  the  remaining  19  in  chem- 
istry. The  number  of  applications  for  fellowships  is  steadily  in- 
creasing, and  the  board  feels  that  in  the  future  it  is  desirable  to 
arrange  for  personal  interviews  between  the  candidates  and  the 
secretaries  of  the  board  before  the  candidates'  cases  are  brought 
before  the  board  for  final  action. 

DIVISION  OF  ENGINEERING. 
[C.  A.  Ada  MS  J  Chairman.l 

.  (For  present  personnel,  see  Appendix  A.) 

Apart  from  the  activities  connected  with  specific  projects,  a  brief 
account  of  which  is  given  below,  much  of  the  time  of  the  chairman 
during  the  past  six  months  has  been  devoted  to  the  establishment 
of  the  new  plan  of  organization  which  involves  the  active  partici- 
pation of  the  engineering  societies  on  the  division. 

This  plan  of  organization  which  has  been  described  more  in  detail 
in  previous  reports,  has  as  its  salient  feature  a  general  advisory 
board  in  each  branch  of  engineering,  which  is  sponsored  by  the  appro- 
priate society,  and  under  which  the  several  projects  in  that  field 
are  organized. 

As  in  some  cases  this  involves  the  reorganization  of  the  research 
work  of  the  societies  and  a  closer  coordinatipn  of  that  work  with 
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the  Division  of  Engineering,  progress  is  necessarily  slow;  however, 
this  work  is  progressing  steadily  and  its  completion  will  place  the 
division  in  a  much  stronger  position,  with  real  working  connections 
with  the  engineering  societies  which  are  represented  on  the  division. 

RECENT  PROGRESS  OF  ACTIVE  PROJECTS. 

Heat  treatment  of  carbon  steel. — Funds  for  the  conduct  of  this 
work  up  to  the  first  of  the  year  were  provided  by  the  United  States 
Bureau  of  Mines  and  United  States  Bureau  of  Standards.  Owing  to 
the  curtailment  of  the  congressional  appropriations  for  these  bureaus, 
they  are  no  longer  able  to  render  sufficient  financial  assistance.  The 
National  Research  Council  has  therefore  recently  appropriated  $1,000 
which  will  be  largely  used  for  machining  specimens.  The  services 
of  Prof.  Charles  Y.  Clayton,  of  the  Missouri  School  of  Mines,  have 
been  secured  to  assist  Dr.  Henry  M.  Howe  in  completing  these  in- 
vestigations, his  services  to  be  paid  for  by  the  Bureau  of  Mines.  A 
progress  report  will  be  published  shortly  which  will  contain  the 
results  obtained  from  the  investigations  up  to  date. 

Fatigue  ^phenomena  of  metals, — The  original  program  provided  for 
under  the  $30,000  appropriation  of  the  Engineering  Foundation  has 
been  completed,  and  considerable  progress  has  been  made  on  the  ex- 
tension of  the  investigations  to  study  the  fatigue  properties  of  nickel- 
steel,  which  was  financed  by  the  General  Electric  Co. 

The  results  of  the  investigations  indicate  that  a  rise  of  temperature 
test  may  furnish  a  reliable  accelerated  test  for  fatigue  resistance. 
Although  this  test  may  not  apply  to  alloy  steels  it  seems  to  predict 
endurance  limits  for  carbon-steel  with  accuracy,  and  a  test  can  be 
completed  in  half  an  hour.  Among  the  factors  which  lower  the  re- 
sistance of  metals  to  repeated  stresses  may  be  mentioned: 

(1)  Sudden  changes  of  the  outline  of  the  part. 

(2)  Localized  stresses  due  to  poor  surface  finish  or  to  cracks  in 
grooves  caused  by  wear,  by  accidental  blows,  or  by  improper  heat 
treatment. 

(3)  Occasional  overload,  either  a  heavy  overload  applied  a  few 
times  or  a  light  overload  applied  some  thousands  of  times. 

A  report  embodying  the  results  of  the  investigations  is  now  finished 
and  will  be  published  shortly.  This  report  contains  the  most  valu- 
able and  complete  information  ever  published  on  this  subject. 

Other  in(histries  arc  taking  an  interest  in  this  work  as  is  also  the 
Air  Service  of  the  War  Department,  and  this  is  likely  to  permit 
further  extension  of  the  program. 

New  hardness  testing  7nachine, — This  committee  has  summarized 
its  work  in  a  paper  wliicli  will  be  publislied  in  the  July  issue  of  the 
American  Society  of  Mechanical  Engineers.    The  report  contains  a 
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great  amount  of  test  data  obtained  by  the  committee  and  also  a  very 
complete  summary  of  available  knowled«:e  on  this  subject. 

Steel  mgots, — This  committee  was  originally  organized  during  the 
war  to  determine  the  best  open-hearth  practice  for  the  manufacture 
of  gun  steels  and  fine  steels  generally,  and  to  disseminate  the  informa- 
tion among  the  various  manufacturers  to  the  end  of  eliminating  as 
far  as  possible  numerous  rejections,  particularly  on  ordnance  orders. 
The  work  has  been  completed  and  summarized  in  a  report  prepared 
by  Dr.  Henry  M.  Howe  and  Col.  W.  P.  Barba,  which  will  be  published 
shortly.  This  report  constitutes  what  is  probably  the  best  set  of 
specifications  for  acid  open-hearth  practice  ever  prepared.  Although 
the  present  activities  of  the  committee  have  been  completed  there  is  a 
strong  feeling  that  inasmuch  as  its  membership  constitutes  the  fore- 
most experts  on  steel  in  the  country,  the  committee  should  not  be  dis- 
charged. 

Neumann  hands. — The  tests  originally  planned  have  been  com- 
pleted and  a  report  will  be  published  shortly.  However,  the  work  of 
this  committee  will  be  continued  with  a  view  to  ascertaining  whether 
the  presence  of  Neumann  bands  is  evidence  of  weakness  of  the  metal, 
and  the  kinds  of  steel  favorable  for  the  production  of  Neumann 
bands. 

Substitute  deoxidhers, — The  first  phase  of  the  work  involving 
laboratory  tests  of  fusibility  and  viscosity  is  finished,  and  the  second 
dealing  with  the  manufacture  of  the  most  promising  mixtures  and 
their  try-out  in  steel  making  is  well  under  way.  A  report  will  be  pub- 
lished shortly  embodying  the  results  of  investigations  to  date  A 
number  of  large  steel  manufacturers  have  become  interested  in  the 
work  and  have  already  rendered  valuable  assistance  in  the  prepara- 
tion of  the  deoxidizers,  and  in  trying  them  out. 

Specif  cations  for  standard  tests  for  welds, — Difference  in  details  of 
procedure  for  testing  welds  have  caused  such  widely  divergent  results 
that  comparisons  are  frequently  impossible,  with  the  result  that  the 
usefulness  of  much  of  the  research  work  on  record  is  greatly  re- 
stricted. 

A  preliminary  report,  embodying  the  standardization  of  procedure 
for  making  tests  of  welds,  has  been  completed  and  published  in 
the  proceedings  of  the  American  Welding  Society. 

Specifications  for  steel  to  be  welded, — The  quality  and  composi- 
tion of  the  base  or  parent  metal  has  an  important  bearing  on  the 
quality  of  the  resultant  weld.  This  committee  is,  therefore,  devot- 
ing its  activities  to  a  study  of  existing  specifications  for  steel,  with 
a  view  to  determining  their  suitability  for  welding  purposes  and 
modifying  such  existing  specifications  wherever  necessary. 

Electric  arc  welding^  resistance  welding,^  and  gas  welding. — These 
committees  are  confining  their  activities  for  the  present  to  the  prepa- 
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ration  of  critical  summaries  of  existing  knowledge  and  experience 
in  the  various  branches  of  the  welding  field.  The  purpose  of  such 
summaries  is  to  lay  a  sound  foundation  on  which  the  much  needed 
research  may  be  properly  planned. 

Welding  of  storage  tanks, — This  committee  was  organized  to  meet 
the  requests  for  information  from  the  Standard  Oil  Co.  as  to  the 
feasibility  of  welding  storage  tanks.  Considerable  difficulty  has 
been  experienced  with  the  riveted  tank,  because  such  structures  are 
not  "  oil-tight "  for  the  lighter  oils. 

The  result  of  this  application  of  welding  promises  not  only  a 
cheaper  but  also  a  better  storage  tank,  and  will  open  a  new  and 
large  field  to  which  welding  is  particularly  adapted.  Several  small 
tanks  have  already  been  built  successfully  in  this  way,  although  the 
designs  were  not  specially  adapted  to  welding.  Specifications  are 
in  progress  for  the  building  of  a  large  tank  which  will  be  constructed 
by  the  Standard  Oil  Co. 

Training  of  welding  operators, — The  ultimate  object  of  this  com- 
mittee is  to  draw  up  a  standard  for  the  training  of  welders  which 
will  meet  the  wide  needs  of  the  industry,  varying  from  those  of 
the  manufacturer  who  is  interested  in  one  particular  job  to  those 
at  a  shipyard  and  railroad,  who  are  training  men  for  all  classes 
of  work.  Efforts  for  the  present  are  confined  to  drawing  up  a  set 
of  questions  designed  for  the  special  purpose  of  enabling  the  in- 
structor to  obtain  a  preliminary  indication  as  to  whether  the  pros- 
pective student  has  the  necessary  qualifications  of  becoming  a  good 
operator. 

Welding  wire  specifications, — Specifications  for  welding  wire  by 
gas  and  electricity  have  been  prepared  by  this  committee  for  the 
welding  of  mild  steel,  and  will  be  published  shortly.  Considerable 
progress  has  been  made  also  in  the  preparation  of  specifications  for 
a  high-carbon  electric-welding  w4re  to  meet  the  demands  for  the 
buikling  up  of  worn  surfaces  where  great  resistance  to  abrasive  wear 
is  desired. 

Core  losses, — This  committee  was  organized  for  the  purpose  of 
reducing  core  loss  calcuhitions  of  electrical  machinery  to  a  more 
rational  basis.  Four  phases  of  this  work  are  now  being  conducted 
at  four  universities — Harvard,  Washington  (St.  Louis),  Missouri, 
and  Massachusetts  Institute  of  Technology.  Manufacturers  have 
promised  to  cooperate  and  will  furnish  the  services  of  their  engi- 
neers and  the  facilities  of  their  laboratories. 

Highway  advisory  hoard. — Since  the  beginning  of  the  j^ear  the 
advisory  board  on  highway  research,  established  through  the  activi- 
ties of  the  division  of  engineering  to  organize  a  national  program 
of  highway  research,  has  been  seeking  sufficient  funds  to  employ  a 
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director  and  provide  for  the  necessary  office  expenses.  These  funds 
are  now  in  sight,  and  Prof.  W.  K.  Ilatt  of  Purdue  University  has 
been  engaged  to  take  charge  on  July  1.  The  committee  on  economic 
theory  of  highway  improvement,  one  of  the  committees  coming 
under  this  board,  has  secured  the  cooperation  pf  eight  or  nine  State 
highway  departments  in  conducting  a  number  of  research  projects 
relating  to  this  subject.  It  is  estimated  that  in  this  way  not  less 
than  $250,000  will  be  made  available  for  this  work  during  the  com- 
ing year. 

NEW  PROJECTS. 

Molding  sand  research. — In  cooperation  with  the  American  Foun- 
drymen's  Association,  the  division  is  organizing  an  investigation  on 
the  reclamation  of  used  sands  in  molding  operations  and  for  other 
foundry  use.  A  well-planned  investigation  in  this  field  will  un- 
doubtedly yield  information  which  will  result  in  an  annual  saving  of 
millions  of  dollars.  A  bibliography  has  been  prepared  and  progress 
is  being  made  in  preparing  a  critical  summary  of  existing  knowledge 
which  will  serve  as  a  basis  for  drawing  up  a  carefully  selected  re- 
search program.  The  financial  support  comes  largely  from  the 
American  Foundrymen's  Association. 

W elded  rail  joints, — Welding  is  being  used  very  widely  in  making 
rail  joints,  and  several  of  the  large  electric  railway  companies  each 
spend  over  $100,000  a  year  for  this  work.  More  or  less  trouble  from 
breakage  has  been  experienced  in  all  types  of  welding  in  commercial 
use,  and  although  much  experimental  work  has  been  carried  out  by 
individual  companies  (both  manufacturers  and  users),  no  satisfac- 
tory solution  has  been  obtained.  Realizing  this  need,  the  American 
Electric  Railway  Engineering  Association  has  appealed  to  the 
Amercan  Bureau  of  Welding  (the  welding  advisory  board  of  the 
division  of  engineering)  for  assistance  in  organizing  a  rail-welding 
research,  with  the  assurance  that  the  necessary  financial  support  will 
be  provided  by  the  electric  railway  companies  and  by  the  manufac- 
turers of  welding  equipment,  several  of  these  companies  having 
already  promised  such  support. 

The  provisional  organization  committee  has  already  had  one 
meeting  and  the  organization  is  under  way. 

Marine  horer  research, — Owing  to  the  very  sudden  increase  in  the 
destruction  of  marine  piling  in  San  Francisco  Bay  resulting  from 
the  attack  of  marine  borers,  and  amounting  to  about  $15,000,000  in 
the  last  year  or  two,  there  was  organized  a  San  Francisco  Bay  Marine 
Piling  Committee  of  the  American  Wood  Preservers'  Association. 
This  committee  prepared  a  very  elaborate  report  covering  all  avail- 
able knowledge  concerning  this  subject.    It  has  also  established  a 
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marine  laboratory  in  San  Francisco  Baj^  for  the  purpose  of  further- 
ing investigations,  and  has  raised  $30,000  for  this  purpopo. 

Realizing  the  danger  of  the  spread  of  this  activity  to  other  parts 
of  the  coast  line,  the  nation-wide  importance  of  the  problem  and  its 
solution  and  the  need  for  the  sponsorship  of  some  recognized  and  un- 
biased national  organization,  the  above-name  1  committee  appealed 
to  the  National  Research  Council  for  assistance  in  the  organization 
of  a  national  movement  for  the  attack  of  this  problem. 

Accordingly  a  committee  was  appointed  by  the  council,  consisting 
of  the  chairmen  of  the  divisions  of  engineering,  of  chemistry  and 
chemical  technology,  and  of  biology  and  agriculture,  to  consider 
means  for  undertaking  coordinated  investigations  upon  the  problem. 
This  committee  is  now  preparing  a  statement  of  the  present  situation 
in  regard  to  the  use  of  timber  in  marine  construction  and  also  a  tenta- 
tive program  of  investigations.  It  is  hoped  to  secure  the  participa- 
tion of  all  agencies  concerned  in  the  marine  borer  menace  in  carry- 
ing out  this  proposed  extensive  study. 

This  is  one  of  the  most  important  problems  presented  to  the  Na- 
tional Research  Council  since  its  organization  and  one  of  the  best 
illustrations  of  the  important  service  which  can  be  rendered  by  a 
national  body  of  this  sort.  It  is  also  an  excellent  illustration  of  the 
need  for  cooperation  between  the  scientific  and  engineering  groups. 

The  problem  is  a  decidedly  imminent  one  and  some  attempt  at  a 
practical  solution  must  be  made  immediately.  This,  however,  does 
not  preclude  a  more  thorough  investigation  of  the  fundamentals  in- 
volved looking  toward  the  most  effective  and  economical  solution. 
Everything  possible  is  being  done  to  push  this  work  along. 

Hevision  of  steam  tables, — The  best  steam  tables  now  available  are 
recognized  to  be  in  error  by  a  sufficient  amount  to  warrant  the  very 
extensive  research  work  necessary  for  a  comprehensive  revision.  In 
fact,  there  are  certain  differences  of  opinion  involving  thermody- 
namic theory  which  can  only  be  reconciled  by  careful  experimental 
determination.  Moreover,  the  present  tables  do  not  go  high  enough 
in  temperature  or  pressure  to  meet  the  needs  of  modern  steam  en- 
gineering. 

A  movement  is  now  under  way  to  organize  a  national  committee 
for  this  purpose,  under  the  general  advisory  board  on  mechanical 
engineering  of  the  division  of  engineering.  This  board  is  sponsored 
by  the  American  Society  of  Mechanical  Engineers.  For  the  purpose 
of  planning  this  organization  a  meeting  of  the  most  prominent 
steam  engineers  of  the  country  was  held  in  Cambridge,  Mass.,  at 
the  laboratory  of  the  Harvard  Engineering  School,  on  Thursday, 
June  23.   A  report  of  the  meeting  will  be  available  shortly.  A  small 
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part  of  this  experimental  work  has  already  been  completed  at  the 
laboratory  of  the  Harvard  Engineering  School,  a  part  of  the  ex- 
pense being  borne  by  the  university  and  part  by  the  American  So- 
ciety of  Mechanical  Engineers. 

DIVISION  OF  CHEMISTRY  AND  CHEMICAL  TECHNOLOGY. 
[F.  G.  COTTBELL,  Chairman.] 

(For  present  personnel  see  Appendix  A.) 

The  committee  on  synthetic  drugs,  Julius  Stieglitz,  chairman,  has 
been  inactive  during  the  past  few  months  owing  to  the  fact  that  but 
very  few  inquiries  have  been  received.  From  this  it  would  seem 
that  the  manufacture  of  synthetic  drugs  in  this  country  has  now  re- 
turned to  a  normal  basis,  and,  on  recommendation  of  the  chairman, 
the  committee  will  not  be  continued  for  the  ensuing  year. 

The  committee  on  methods  of  organic  analysis,  C.  G.  Derick,  chair- 
man, has  confined  its  activities  up  to  the  present  to  an  educational 
campaign  carried  out  by  a  feAv  addresses  by  members  of  the  com- 
mittee on  the  value  of  qualitative  organic  analysis.  The  committee 
is  considering  the  publication  of  a  brief  laboratory  manual  on  this 
subject,  and  Mr.  S.  P.  Mulliken,  of  the  Massachusetts  Institute  of 
Technology,  is  also  continuing  his  very  valuable  methods  of  analysis . 
for  organic  compounds.  It  is  hoped  to  get  the  committee  into  active 
cooperation  with  various  universities  in  order  that  the  needed  re- 
search may  be  completed  on  methods  of  separation  of  organic  com- 
pounds and  of  their  identification. 

The  committee  on  pharmaceutical  research,  J.  M.  Francis,  chair- 
man, has  met  with  many  perplexities  and  it  is  not  ready  as  yet  to 
report  a  definite  program.  It  is  expected  that  in  the  near  future 
a  committee  will  be  named  to  outline  a  proper  plan  of  procedure. 

The  committee  on  the  chemistry  of  colloids,  H.  N.  Holmes,  chair- 
man,  has  vigorously  continued  its  activities  initiated  at  the  begin- 
ning of  the  year.  A  number  of  lectures  have  been  given  by  mem- 
bers of  the  committee  before  universities  and  local  sections  of  the 
American  Chemical  Society,  and  the  attendance  at  these  lectures 
indicates  a  growing  interest  in  colloid  chemistry.  W.  D.  Bancroft 
has  completed  and  published  a  stimulating  textbook  on  "Applied 
Colloid  Chemistry,"  and  the  chairman  expects  to  have  his  "Labora- 
tory Manual "  ready  for  publishing  soon.  Suggestions  that  the 
committee  act  as  clearinghouse  for  colloid  chemists  and  manufac- 
turers have  brought  ready  response,  but  it  would  seem  that  the 
vigorous  development  of  colloid  chemistry  in  this  country  is  too 
recent  to  have  created  an  adequate  supply  of  men  needed.  The 
classified  bibliography,  which  has  been  in  course  of  preparation  for 
some  time,  will  soon  be  issued  in  mimeograph  form  and  distributed 
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for  criticism  and  suggested  additions,  and  a  final  edition  will  be 
published  in  some  suitable  manner  later  on.  The  list  of  200  colloid 
problems,  now  being  published  in  the  Journal  of  Industrial  and 
Engineering  Chemistry,  is  another  part  of  the  general  plan  of  the 
committee,  and  is  calling  forth  decidedly  interesting  letters  of  in- 
quiry. 

The  committee  on  ceramic  research,  Albert  V.  Bleininger,  chair- 
man, after  a  review  of  the  present  status  of  ceramic  research, 
selected  the  following  four  subjects  to  receive  the  first  attention: 
(1)  A  study  of  the  elements  which  determine  the  plastic  nature  of 
clay;  (2)  a  critical  examination  of  certain  methods  used  in  silicate 
analysis;  (3)  a  study  of  American  pot  clays  and  their  proper  com- 
pounding for  the  production  of  refractories  used  in  the  glass  in- 
dustry; (4)  a  study  of  the  relationship  between  crazing  and  the 
expansion  coefficients  of  bodies  and  glazes.  These  subjects  were 
considered  as  especially  promising  and  likely  to  attract  the  atten- 
tion of  the  industries.  The  attitude  of  the  makers  of  glass  was 
very  encouraging,  and  also  of  several  firms  engaged  in  the  produc- 
tion of  pots  and  blocks;  but  a  number  of  other  manufacturers  of 
these  clay  products,  however,  declined  to  support  the  movement  on 
the  ground  that  such  investigations  should  be  conducted  either 
with  public  funds,  or,  if  supported  privately,  the  results  of  the  work 
should  be  kept  confidential. 

As  several  of  the  larger  glass  manufacturers  had  made  their 
support  contingent  upon  the  cooperation  of  the  manufacturers  of 
glass  house  refractories,  cooperative  investigation  did  not  appear 
promising  and  the  matter  was  dropped  for  the  time  being.  Manu- 
facturers of  pottery  and  other  clay  products  were  then  approached 
with  reference  to  the  other  subjects  mentioned,  but  also  with  nega- 
tive results.  However,  negotiations  along  these  lines  are  still  under 
way  and  it  is  believed  that  within  the  present  year  positive  coopera- 
tion may  result. 

As  the  result  of  the  elforts  of  the  chairman  of  the  committee  a 
number  of  manufacturers  of  heavy  structural  clay  products  have 
l)v^come  interested  in  cooperative  research  and  an  executive  com- 
mittee for  several  associations  has  been  organized,  and  also  a  special 
technical  committee;  and  a  program  has  been  outlined  and  the 
problems  involved  have  been  assigned  to  the  members  of  the  technical 
committee  to  be  worked  out  in  detail  and  specific  plans  outlined  for 
attacking  them.  When  this  plan  has  been  approved,  research  men 
will  be  employed  who  will  have  the  status  of  fellows  and  will  work 
at  the  various  institutions  under  competent  direction  in  prosecuting 
the  investigation  of  specific  problems.  It  is  planned  that  the  re- 
sults of  this  cooperative  research  program  shall  be  presented  at  the 
meetings  of  the  heavy  clay  products  division  of  the  American 
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Ceramic  Society,  and  this  division  will  constitute  a  clearing  house 
for  the  various  associations  of  manufacturers  in  handling  the  work 
and  making  recommendations  as  to  its  continuance  from  year  to 
year. 

The  committee  on  explosives  investigations,  Charles  E.  Munroe, 
chairman,  has  continued  the  work  on  problems  initiated  last  year. 
As  a  result  of  its  work  on  the  utilization  of  surplus  military  ex- 
plosives the  entire  surplus  of  T.  N.  T.  (21,000,000  pounds)  has  now 
been  distributed  over  a  wide  area,  and  though  much  of  it  has  been 
used  by  the  inexpert  not  a  single  accident  from  fire,  explosion,  or 
poisoning  attending  its  use  has  been  reported,  while  the  reports  of 
its  behavior  are  quite  enthusiastic.  The  tests  by  experts  of  the  best 
methods  of  using  picric  acid  (there  being  a  surplus  of  12,000,000 
pounds  to  dispose  of)  have  been  made  and  instructions  for  tests  in 
the  field  have  been  prepared,  but  it  is  not  thought  safe  to  look  upon 
the  instructions  as  final  until  the  results  of  field  tests  by  the  inexpert 
under  the  supervision  of  experts,  which  are  now  under  way,  have 
been  carried  out  on  a  large  scale. 

The  committee  has  prepared  translations  of  several  publications 
deemed  of  special  value;  and  a  cooperative  arrangement  has  been 
made  between  the  Ordnance  Department,  United  States  Army,  the 
Bureau  of  Ordnance  of  the  Navy,  and  the  Bureau  of  Mines  under 
which  a  translation  relative  to  explosives  or  a  cognate  subject  pre- 
pared for  one  of  them  is  manifolded  for  transmission  through  this 
committee  to  the  others.  A  special  feature  this  year  is  a  review  of 
the  files  of  the  Bureau  of  Mines  and  a  carding  of  all  the  reports  of 
investigations  of  accidents  from  or  outrages  committed  with  explo- 
sives made  from  the  foundation  of  that  bureau,  so  that  in  future 
investigations  this  material  may  be  readily  accessible. 

No  report  has  been  received  from  the  committee  on  sewage  dis- 
posal, Edward  Bartow,  chairman,  but  the  committee  has  been  con- 
tinued for  the  ensuing  year. 

At  the  annual  meeting  of  the  division,  held  at  Rochester,  N.  Y., 
April  27,  it  was  decided  to  undertake  the  publishing  of  a  list  of 
research  chemicals  in  this  counlry,  and  a  committee  representing  the 
division  of  chemistry  and  chemical  technology  and  the  research  in- 
formation service  was  appointed,  as  follows:  Messrs.  W.  D.  Collins 
(chairman),  Eoger  Adams,  Capt.  D.  B.  Bradner,  Messrs.  H.  T. 
Clarke,  W.  F.  Hillebrand,  George  C.  Spencer,  Clarence  J.  West 
(secretary).  Mr.  West  has  already  entered  upon  his  duties  and 
some  500  letters  have  been  sent  out  to  manufacturing  chemists 
throughout  the  country,  and  so  far  about  100  replies  have  been  re- 
ceived; these  replies  will  be  assembled  and  a  draft  or  bulletin  will 
be  submitted  to  the  members  of  the  committee  for  approval  in  due 
course. 
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At  a  meeting  of  the  executive  committee  of  the  division,  held  in 
New  York  June  4,  it  was  voted  to  take  steps  to  secure  the  publica- 
tion of  information  obtained  through  the  development  of  our  explo- 
sives industries  and  research  connected  therewith  during  the  World 
War,  and  a  committee  representing  the  division  of  Federal  relations 
and  the  division  of  chemistry  and  chemical  technology  was  appointed 
for  that  purpose,  consisting  of  Messrs.  C.  L.  Alsberg,  Charles  E. 
Munroe,  and  Clarence  J.  West. 

The  following  gentlemen  have  been  appointed  as  delegates  to  the 
annual  meeting  of  the  International  Union  of  Pure  and  Applied 
Chemistry,  to  be  held  at  Brussels  June  27,  1921 :  Messrs.  F.  G.  Cot- 
trell,  E.  S.  Chapin,  Frederick  G.  Keyes,  Collin  McCall,  Hugh  S. 
Taylor,  and  James  B.  Conant. 

(With  regard  to  progress  in  the  matter  of  publication  of  critical 
tables  of  physical  and  chemical  constants,  see  report  of  the  division 
of  research  extension.) 

DIVISION  OF  GEOLOGY  AND  GEOGRAPHY. 
[Edward  B.  Mathews,  Chairman,} 

(For  present  personnel,  see  Appendix  A.) 

The  outstanding  features  in  the  past  six  months  in  the  division  are : 
(1)  The  actual  start  of  work  on  Mr.  Wood's  project  for  seismological 
study;  (2)  the  completion  of  definite  plans  for  cooperation  between 
the  American  Geographical  Society  and  the  division  in  the  publi- 
cation of  a  series  of  maps  of  Africa;  (3)  the  investigations  of  the 
committees  of  geography  and  sedimentation,  presented  at  the  annual 
meeting  in  April;  (4)  the  completion  and  publication  by  the  division 
of  its  investigations  of  the  "  status  of  geology  and  geography  in  the 
United  States";  and  (5)  the  beginning  of  a  new  office  project,  the 
collection  of  unpublished  bibliographies  on  geology  and  geography. 
A  brief  summary  of  each  of  these  to  date  follows : 

1.  Project  for  Seismological  Study. 

Early  in  1919  Mr.  H.  O.  Wood  proisented  a  very  carefully  consid- 
ered scheme  for  seismological  investigation.  Prof.  A.  C.  Lawson,  of 
the  X'nivorsity  of  California,  also  presented  a  somewhat  similar 
project  at  a  later  date.  After  investigation  by  a  committee  of  experts 
it  was  decided  to  push  actively  that  portion  of  the  i)r()ject  which  dealt 
especially  with  southern  California.  Funds  were  not  immediately 
forthcoming,  but  the  Carnegie  Institution  of  AA'ashington  early  this 
year  appointed  Mr.  Wood  research  associate  and  assigned  him  to 
this  problem.  Although  the  funds  available  are  not  as  large  as  the 
plan  originally  called  for,  the  division  is  exceed ingl}^  grateful  to  the 
institution  for  having  made  possible  a  start  on  the  work.   The  region 
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is  a  key  region  in  the  study  of  eartlKiuakes.  The  investigation  is  cer- 
tain to  show  "  how  frequently  shocks  occur,  and  how  strong  they  are  " 
and  "the  places  of  origin  of  special  hazard";  it  ought  to  show 
"  where  earth  strain  is  growing  and  how,  and  perhaps  how  fast  and 
why."  In  time  prediction  of  earthquake  shocks  may  become  possible. 
The  work  is  expected,  in  any  event,  to  "  make  significant  contribution 
to  the  dynamics  of  geology  and  the  physics  of  the  earth." 

2.  Cooperation  Between  the  Division  and  the  American  Geographical 

Society. 

The  American  Geographical  Society  is  one  of  the  few  strong  in- 
struments in  this  country  for  advancing  geographical  science.  The 
division  has  been  anxious  to  find  ways  in  which  it  might  be  of  as- 
sistance to  this  subject  and  finds  in  the  publication  of  some  of  the 
results  of  the  House  "  Inquiry  "  a  very  promising  field  of  coopera- 
tion. An  appropriation  of  $750  by  the  division  and  $1,000  by  the 
society  is  at  present  being  utilized  in  this  work,  the  specific  project  at 
present  under  way  being  the  preparation  of  general  maps  of  Africa 
showing  the  distribution  of  soil  types,  vegetation  zones,  and  land 
classification.  These  will  represent  "  a  great  advance  in  accuracy  and 
detail  over  former  maps."  It  is  hoped  that  the  sale  of  these  maps  will 
provide  a  revolving  fund  for  the  publication  of  other  maps  embody- 
ing new  knowledge. 

The  society  has  recently  invited  the  cooperation  of  the  division 
in  a  project  calling  for  an  examination  and  critical  report  on  the 
condition  of  geographic  science  in  the  countries  in  Europe. 

8.  Work  of  Geography  and  Sedimentation  Committees. 

The  committee  on  geography  is  interesting  itself  particularly  at 
the  present  time  in  bringing  about  the  production  of  a  map  of  the 
United  States  more  suitable  than  any  extant  for  plotting  the  statis- 
tics of  the  Census  Bureau  in  their  relation  to  the  physiographic 
divisions  of  the  country.  The  smallest  unit  now  employed  by  the 
bureau  is  the  county,  which  is  too  gross  to  bring  out  these  relations. 
If  a  township  map  were  available  it  would  be  of  great  value,  and  the 
division  is  heartily  seconding  the  efforts  of  the  committee  in  its  en- 
deavor to  procure  such  a  map,  especially  for  the  northeastern  United 
States  where  the  difficulties  of  so  doing  are  less.  Already  individual 
workers  are  awaiting  the  success  of  the  project. 

The  committee  on  sedimentation  has  been  making  studies  funda- 
mental to  opening  the  way  for  broad  researches  in  sedimentation. 
In  its  recent  report  were  presented  outlines  of  studies  in  sedimenta- 
tion being  carried  on  in  the  universities  of  the  United  States,  prob- 
lems in  sedimentation  suggested  by  State  geologists  in  response  to  a 
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questionnaire,  a  review  of  studies  on  sediments  being  carried  on  by 
Federal  institutions,  a  bibliography  of  chemical  and  physical  re- 
searches on  sediments,  an  outline  for  the  field  description  of  sedi- 
mentary rocks,  including  suggestions  for  standardizing  color  de- 
scription, and  a  full  outline  for  a  treatise  on  sedimentation. 

4.  Study  of  Status  of  Geology  and  Geography  in  the  United  States. 

This  study,  which  has  been  carried  on  in  the  office  more  or  less 
intensively  since  July,  1920,  was  completed  early  in  the  year.  The 
completed  paper  appears  in  the  Bulletin  of  the  Geological  Society 
of  America  and  as  No.  17  of  Reprint  and  Circular  Series  of  the 
National  Research  Council. 

5.  Unpublished  Bibliographies. 

The  division  has  recently  inaugurated  a  new  project,  that  of  ob- 
taining lists  of  unpublished  bibliographies.  A  list  of  such  bibliog- 
raphies, made  available  by  publication  as  soon  as  possible,  should 
be  of  much  value  in  preventing  duplication  of  time  by  research 
students  in  the  same  field.  Responses  to  a  circular  letter  requesting 
information  have  been  generous  and  all  replies  have  been  decidedly 
sympathetic  to  the  idea.  Several  manuscript  bibliographies  of  much 
value  have  already  been  discovered  and  the  project  gives  promise  of 
meeting  a  real  need. 

Various  other  activities  of  the  division  have  been  carried  on  as 
usual.  Coordination  of  effort  and  cooperation  between  individuals 
and  organizations  have  been  fostered,  and  research  students  have 
been  put  in  touch  with  others  of  similar  interests.  Probably  at  no 
time  since  its  organization  has  the  division  been  more  successful  in 
these  types  of  activity.  The  chairman  of  the  division  has  continued 
cooperation  with  the  United  States  Board  of  Surveys  and  Maps, 
thereby  keeping  in  close  touch  w^th  both  Government  and  public 
map  requirements  and  problems. 

Altogether  the  past  six  months  are  felt  to  have  marked  a  con- 
siderable advance  in  the  usefulness  of  the  division. 

DIVISION  OF  MEDICAL  SCIENCES. 
[G.  W.  McCoy,  Chainnan.] 

(For  present  personnel  see  Appendix  A.) 

Owing  to  the  splendid  cooperation  of  the  members  of  the  executive 
committee  of  the  division  of  medical  sciences,  it  has  been  possible  to 
carry  on  the  work  of  the  division  for  the  half  year  with  but  a  single 
meeting  of  the  division.  This  meeting  was  held  on  April  11  in  Wash- 
ington. The  work  of  the  year  was  reviewed  and  the  outlook  for  the 
future  carefully  canvassed. 
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It  was  the  consensus  of  opinion  of  the  members  that  while  the 
larovr  projects  of  the  division  had  not  found  financial  support,  the 
formulation  of  the  projects  was  worth  the  time  and  effort  given  to  it 
since  there  resulted  the  presentation  of  detailed  plans  for  important 
work,  which  plans  had  secured  the  approval  of  the  division. 

A  single  large  new  project  that  contemplated  the  investigation  of 
conditions  affecting  the  health  of  people  growing  out  of  the  prevail- 
ing undernutrition  in  central  Europe  was  formulated  by  a  committee 
of  experts  which  met  at  Boston.  This  project  called  for  an  outlay 
of  about  $65,000  a  year  and  had  in  view  the  carrying  out  of  studies 
of  metabolism,  studies  of  epidemology,  and  infectious  diseases  and 
those  of  a  psychological  nature.  Thus  far  no  source  of  funds  has 
been  found. 

A  relatively  small  project  for  the  aiding  of  studies  in  empyema  has 
been  given  financial  aid  in  the  way  of  providing  for  financing  studies 
on  pathological  material  and  for  the  analysis  of  X-ray  findings  now 
at  the  disposal  of  research  workers  through  the  courtesy  of  the 
Surgeon  General  of  the  Army.  The  division  has  participated  in 
several  activities  jointly  with  the  division  of  anthropology  and 
psychology,  as  follows: 

1.  Conference  on  problems  of  the  welfare  of  women  and  children 
which  might  profitably  be  studied  in  certain  institutions  in  Wash- 
ington. 

2.  Conference  on  the  functions  of  the  semicircular  canals  with 
special  reference  to  tests  for  aviators. 

3.  Conference  between  selected  groups  of  psychologists  and  psy- 
chiatrists with  a  view  to  promoting  a  better  understanding  of  prob- 
lems that  fall  on  the  border  line  between  these  groups  of  practi- 
tioners and  if  possible  defining  the  field  of  each. 

Provision  has  been  made  for  a  conference  jointly  with  the  division 
of  biology  and  agriculture  on  contagious  abortion  of  farm  animals, 
a  step  of  great  economic  importance,  but  related  to  the  division  of 
medical  sciences  only  by  reason  of  the  affiliation  of  the  American 
Veterinary  Association  with  the  division. 

The  chairman  represented  the  division  at  the  meeting  of  the 
Association  for  the  Advancement  of  Science  in  Chicago  in  January 
and  at  the  meeting  of  the  American  Medical  Association  in  Boston 
in  J anuary. 

DIVISION  OF  BIOLOGY  AND  AGRICULTURE. 
[C.  E.  McClung,  Chairman.] 

(For  present  personnel,  see  Appendix  A.) 

The  activities  of  the  division  of  biology  and  agriculture  for  the 
first  six  months  of  the  calendar  year  1921-22  have  largely  been  u 
104363°— 22  3 
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continuation  of  efforts  begun  earlier.  An  analytical  review  of  these 
has  been  made  and  will  here  be  briefly  considered. 

1.  In  a  study  of  the  conditions  under  which  biological  and  agri- 
cultural research  is  conducted  in  this  country,  there  has  spontane- 
ously arisen  in  several  instances  the  suggestion  that  the  one  thing 
most  needed  are  research  institutes  free  from  the  obligations  of  ele- 
mentary instruction  and  from  the  requirements  of  immediately  prac- 
tical results.  This  matter  was  considered  further  by  the  division  and 
provision  made  for  a  careful  study  of  the  problem. 

2.  Along  with  this  consideration  of  a  specific  agency  for  pro- 
moting research  there  has  come  also  in  the  case  of  several  subjects  a 
broad  survey  of  present  conditions  and  the  formulation  of  programs 
for  future  development.  Some  of  these  are  already  resulting  in 
definite  accomplishment  and  will  be  referred  to  under  other  headings. 

3.  Such  considerations  led  naturally  to  surveys  of  existing  insti- 
tutions. So  far  these  have  concerned  only  marine  biological  labora- 
tories and  inland  aquatic  laboratories.  Eecently,  at  a  conference 
held  at  Fairport,  Iowa,  under  the  authority  of  the  Department  of 
Commerce,  one  session  was  given  to  a  consideration  of  the  develop- 
ment and  correlation  of  inland  laboratories.  This  matter  will  b© 
pursued  further,  with  the  hope  that  a  system  of  stronger  institu- 
tions, concerned  in  each  case  with  special  subjects,  ma}^  be  developed. 

4.  Discussions  of  research  conditions  led  naturally  to  the  suggestion 
of  other  agencies  for  the  promotion  of  research.  Among  these  were 
mentioned  a  bureau  of  methods,  files  of  current  problems,  standardiza- 
tion of  biological  reagents,  establishment  of  a  research  fellowship  sys- 
tem, and  assistance  to  publications.  A  committee  has  been  at  work 
for  more  than  a  year  on  the  problem  of  preparing  and  publishing 
lists  of  problems,  and  this  has  received  favorable  consideration  by  the 
division.  Efforts  to  promote  the  standardization  of  biological  re- 
agents have  not  accomplished  any  definite  results  but  will  be  con- 
tinued. The  committee  on  fellowships  made  a  definite  report  recom- 
mending the  policy  of  research  fellowships  both  for  the  promotion  of 
research  and  for  the  development  of  investigators.  It  is  hoped  that 
the  money  will  be  forthcoming  for  the  inauguration  of  such  a  system. 
Continued  efforts  to  secure  support  for  publications  have  not  yet  been 
successful.  However,  it  is  hoped  that  within  the  next  year  progress 
will  be  made  toward  the  establishment  of  a  listing  and  bibliographical 
system  under  the  auspices  of  the  council. 

5.  The  relation  of  the  council  to  the  industries  is  a  subject  which 
has  been  constantly  up  for  study.  As  has  been  indicated  in  earlier 
reports,  the  division  has  been  instrumental  in  helping  in  the  estab- 
lishment of  a  (Vop  Protection  Institute,  in  i)roviding  the  American 
Institute  of  Baking  with  scientific  advice,  in  assisting  the  Mulford 
Expedition  to  South  America,  and  in  carrying  out  a  study  on  the  con- 
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tamination  of  food  products.  In  several  instances,  industrial  associa- 
tions have  approached  the  council  for  assistance  in  the  development 
of  research  ap^encies  and  in  carrying  out  specific  investigations.  These 
have  all  been  sympathetically  received. 

6.  One  of  the  most  difficult  problems  which  the  division  has  faced 
has  been  in  securing  assistance  for  individual  investigators.  There 
has  always  been  some  uncertainty  about  the  desirability  of  doing  this, 
but,  as  a  matter  of  trial,  several  individual  investigators  have  been  as- 
sisted. So  far  these  efforts  have  all  resulted  satisfactorily.  In  some 
instances  the  assistance  has  been  provided  by  securing  financial  sup- 
port for  the  individual  and  in  others  hy  securing  from  his  institution 
relief  from  routine  work  so  that  he  might  devote  himself  to  a  special 
investigation: 

7.  Another  form  of  assistance  in  research  projects  considered  is 
that  of  cooperative  effort  in  the  solution  of  a  particular  problem. 
There  has  already  been  reported  the  study  of  physiological  salt  re- 
quirements of  cultivated  plants  which  is  being  continued  and  which 
promises  to  give  definite  scientific  and  practical  results.  There  is 
also  the  case  of  the  study  of  protein  requirements  of  animals  begun 
during  the  war.  This  has  resulted  in  an  extended  report,  a  sum- 
mary and  discussion  of  which  will  soon  be  published  by  the  council. 
In  this  case  the  collaborators  will  be  free  to  publish  from  their  own 
institutions  the  detailed  results  of  their  investigations,  while  the 
council,  through  the  chairman  of  the  committee,  will  publish  the 
digest  and  summary.  The  cooperative  study  under  the  direction  of 
the  committee  on  forestry  is  proceeding  actively  and  it  is  anticipated 
that  valuable  results  will  soon  be  ready  for  publication. 

Naturally  such  cooperative  investigations  suggested  themselves 
in  relation  to  large  comprehensive  problems  where  the  time  and 
training  of  the  individual  investigator  is  not  sufficient  to  enable  him 
to  accomplish  the  work  desired.  It  would  appear  that  in  such  cases 
as  this  the  promotion  of  cooperative  investigations  should  be  one  of 
the  most  valuable  features  of  the  council's  work.  Among  such  sug- 
gested investigations  are  those  upon  the  conservation  of  meadows  and 
pastures,  oceanographic  studies,  and  ecological  study  of  the  air. 
These  are  all  under  consideration  and  a  committee  has  been  provided 
for  the  last  mentioned.  The  Ecological  Society  of  America  has  a 
large  committee  which  is  making  a  study  of  existing  areas  of  the 
country  which  it  is  desired  to  preserve  for  future  biological  study  in 
an  undisturbed  condition.  This  committee  has  been  actively  at  work 
for  some  time  but  its  efforts  have  been  crippled  by  a  lack  of  financial 
support.  Accordingly,  on  recommendation  of  the  division  of  biology 
and  agriculture,  the  council  has  provided  money  for  the  further 
prosecution  of  the  work  of  this  committee. 
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8.  It  was  the  hope  that  in  establishing  the  council  a  definite  means 
would  be  provided  for  better  mutual  understandings  between  work- 
ers in  different  fields  of  science.  The  various  divisions  of  the  council 
were  set  up  so  as  to  bring  together  the  most  nearly  related  sciences, 
thus  providing  for  intimate  association,  and  then  means  within  the 
council  were  provided  for  contacts  between  representatives  of  these 
groups  of  science.  The  large  amount  of  time  required  for  organiza- 
tion within  the  divisions  and  for  the  council  as  a  whole  has  in  a  way 
prevented  the  full  development  of  relations  between  these  different 
divisions.  However,  in  several  instances  our  division  has  entered 
into  cooperation  with  the  others  of  the  council.  There  may  be  men- 
tioned here  the  work  with  the  division  of  research  extension  in  form- 
ing the  Crop  Protection  Institute  and  in  providing  the  advisory 
board  for  the  American  Institute  of  Baking.  Recently  there  has 
been  occasion  for  cooperation  with  the  engineering  division  and  the 
division  of  chemistry  and  chemical  technology  in  developing  a  project 
for  the  study  of  the  marine  borer  in  San  Francisco  Bay.  With  the 
cooperation  of  the  division  of  physical  sciences,  also,  there  is  arranged 
a  conference  on  biophysics  to  be  held  at  Woods  Hole  this  summer. 
Outside  of  the  council  the  particular  contact  of  the  division  has  been 
with  the  United  States  Department  of  Agriculture. 

9.  One  of  the  most  valuable  features  of  the  council's  organization 
is  the  opportunity  which  it  gives  for  bringing  together  groups  of  in- 
dividuals particularly  interested  in  some  subject.  Such  conferences 
are  essential  to  the  f\ill  understanding  of  a  problem  and  for  the 
mutual  adaptations  between  individuals  required  for  their  successful 
prosecution.  Reference  has  already  been  made  in  previous  reports 
to  such  conferences  upon  the  condition  of  science  in  the  Philippines, 
to  conferences  of  committees  on  agronomy,  horticulture,  food  and 
nutrition,  fertilizers,  and  phytopathology.  At  the  present  time,  in 
cooperation  with  the  division  of  medical  sciences,  arrangements  are 
being  made  for  similar  conferences  upon  the  very  serious  animal 
disease  called  contagious  abortion. 

10.  Another  form  of  outside  contact  is  with  organizations  having 
purposes  similar  to  the  council.  Reference  has  already  been  made  to 
the  Second  International  Eugenics  Congress  to  be  held  in  New  York 
in  September  of  this  year.  This  is  now  well  organized  and  gives 
promise  of  being  very  successful.  The  Sigma  Xi  Society  is  an 
organization  in  universities  devoted  to  the  promotion  of  scientific 
research.  For  a  number  of  years  it  has  had  under  consideration  a 
plan  to  establish  a  system  of  research  fellowships.  Lack  of  financial 
support  has  made  this  difficult  to  start,  and  so  the  council  voted  a 
small  sum  of  money  to  get  this  under  way.  Already  this  has  re- 
sulted in  the  collection  of  a  sufficient  sum  of  money  to  establish  at 
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least  two  research  fellowships  comparable  to  those  in  physics  and 
chemistry  under  the  research  fellowship  board  of  the  council.  The 
Marine  Biological  Laboratory  at  Woods  Hole  is  an  outstanding  ex- 
ample of  cooperative  effort  within  a  scientific  group,  and  because  of 
this  the  council  has  lent  its  support  in  an  effort  to  increase  the 
facilities  of  the  laboratory.  While  no  definite  results  have  been  ob- 
tained as  yet,  there  is  reason  to  believe  that  eventually  we  should  be 
able  to  assist  this  national  cooperative  laboratory. 

11.  The  results  of  the  war  have  placed  upon  American  science  in- 
creased responsibilities,  especially  in  the  matter  of  the  publication 
of  scientific  work.  Continued  efforts  have  been  made  to  assist  in 
this  matter,  and  the  council  has  contributed  directly  to  the  support 
of  Botanical  Abstracts.  Also  it  has  made  a  small  contribution  to  the 
Wistar  Institute  at  Philadelphia  to  assist  in  the  wider  dissemination 
of  certain  zoological  and  anatomical  journals  which  it  published  in 
the  desire  to  extend  more  widely  the  influence  of  American  biology 
and  also  to  promote  international  good  will  by  placing  these  journals 
for  a  time  free  of  charge  in  laboratories  where  they  would  not  other- 
wise go. 

12.  It  was  hoped  that  the  establishment  of  the  National  Research 
Council,  representing  the  scientific  forces  of  the  country,  would  pro- 
vide a  definite  agency  for  giving  expression  to  the' collective  judg- 
ments of  scientific  groups.  In  a  measure  the  success  of  the  council 
would  be  in  the  degree  to  which  it  was  appealed  to  for  an  expression 
of  such  group  judgments.  Already  there  is  satisfactory  evidence  that 
the  council  is  thus  recommending  itself.  Through  the  division  of 
biology  and  agriculture  it  has  been  asked  to  express  its  judgment 
upon  a  number  of  important  scientific  projects  which  have  sought 
financial  support  from  different  foundations. 

DIVISION   OF   ANTHROPOLOGY  AND  PSYCHOLOGY. 
[Clark  Wissler,  Chairman.] 

(For  present  personnel,  see  Appendix  A.) 

This  division  has  initiated  a  number  of  important  conferences, 
two  of  which  were  held  during  the  period — one  conference  on  vesti- 
bular research  and  one  on  the  relation  of  psychology  to  medical 
practice.  Both  were  financed  by  an  appropriation  from  the  council 
amounting  in  the  aggregate  to  $1,150. 

The  former  revealed  a  distinct  need  for  a  standing  committee, 
which  was  later  authorized  by  the  council.  As  now  organized  this 
committee  comprises  the  leading  investigators  in  this  field,  all  of 
whom  are  actually  engaged  in  research.  For  the  support  of  these 
investigations  the  council  has  appropriated  $1,400.  Mention  should 
also  be  made  of  the  generosity  of  the  University  of  California  in 
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appropriating  $400  for  vestibular  investigations  by  its  representa- 
tive on  the  committee.  A  number  of  other  institutions  have  signified 
their  intention  to  coo})erate  in  the  near  future.  The  ultimate  objec- 
tive of  the  research  is  an  understanding  of  the  nervous  mechanism 
by  which  equilibrium  of  the  pilot  of  an  airplane  is  maintained. 

The  conference  on  the  relations  of  psychology  to  medicine  was 
attended  by  six  representatives  of  the  medical  profession  and  an 
equal  number  of  psychologists,  and  concerned  itself  with  the  psycho- 
logical training  in  medical  schools  and  the  legal  status  of  psycho- 
logical advisers  and  practitioners.  This  proved  a  very  successful 
conference  and  promises  to  make  for  progress  in  this  important 
problem. 

During  the  interval  the  division  was  callea  upon  to  consider  a 
number  of  extensive  plans  for  research  and  make  recommendations 
on  the  same.  Since  several  of  these  requests  referred  to  problems 
of  fundamental  importance,  the  division  was  able  to  render  a  real 
service. 

The  project  for  the  prediction  of  success  of  students  entering 
higher  institutions  w^as  completed  during  the  period,  $500  having 
been  appropriated  by  the  council  last  year  for  that  purpose.  The 
project  for  the  encouragement  of  research  talent  was  taken  up  by 
the  division  of  educational  relations  and  will  be  reported  under  that 
head.  The  encouragement  of  State  archaeological  surveys  has  pro- 
ceeded under  the  direction  of  the  special  committee  on  that  subject. 
Progress  has  been  made  in  Indiana,  Michigan,  Iowa,  and  Illinois,  the 
chairman  of  the  division  having  held  conferences  with  representa- 
tives from  these  States. 

The  annual  meeting  of  the  division  was  held  on  April  22,  1921. 
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Committee  on  finance  :  Chairman,  H.  A.  Bumstead  ;*  John  J.  Carty,  Gano  Dunn, 
George  E.  Hale,  H.  E.  Howe,  Vernon  Kellogg,  John  C.  Merriam. 

Committee  on  organization  and  budget:  Chairman,  H.  E.  Howe;  Vernon  Kel- 
logg, F.  L.  Ransome. 

Project  committee:  Chairman,  H.  A.  Bumstead;*  Vernon  Kellogg,  F.  L.  Ran- 
some. 

Promotion  committee:  Chairman,  H.  E.  Howe;  Paul  Moore. 
Committee  on  publication :  Chairman,  Robert  M.  Yerkes ;  H.  A.  Bumstead,* 
Vernon  Kellogg. 

Committee  on  publicity :  Chairman,  Vernon  Kellogg ;  H.  E.  Howe,  Robert  M. 
Yerkes. 

TECHNICAL  COMMITTEES  OF  THE  COUNCIL. 

Committee  to  confer  with  committee  of  American  Association  for  the  Advance- 
ment of  Science  on  bibliography :  Chairman,  Robert  M.  Yerkes ;  Vernon  Kellogg, 
C.  E.  McClung. 

Committee  on  conservation  of  natural  resources :  Chairman,  John  C.  Merriam ; 
J.  McKeen  Cattell,  John  M.  Clarke,  Vernon  Kellogg,  C.  E.  McClung. 

Committee  to  consider  various  phases  of  industrial  research :  Chairman,  Gano 
Dunii ;  Comfort  A.  Adams,  John  J.  Carty,  George  E.  Hale,  H.  E.  Howe. 

Committee  on  Federal  grants  for  research :  Chairman,  Vernon  Kellogg ;  John 
J.  Carty,  Gano  Dunn,  S.  W.  Stratton,  Charles  D.  Walcott,  Robert  M.  Yerkes  . 

Committee  on  industrial  personnel  research :  Chairman,  H.  A.  Bumstead  ;* 
secretary,  Alfred  D.  Flinn ;  Comfort  A.  Adams,  James  R.  Angell,  W.  V.  Bing- 
ham, S.  P.  Capen,  H.  E.  Howe,  George  W.  McCoy,  Beardsley  Ruinl,  Robert  M. 
Yerkes. 

Committee  on  Patent  Office :  Chairman,  L.  H.  Baekeland,  honorary  professor 
of  chemical  engineering,  Columbia  University,  New  York  City;  secretary, 
Edwin  J.  Prindle,  111  Broadway,  New  York  City ;  W.  F.  Durand,  Thomas 
Ewing,  Frederick  P.  Fish,  Reid  Hunt,  R.  A.  Millikan,  M.  I.  Pupin,  S.  W. 
Stratton,  C.  P.  Townsend. 

Committee  on  proposed  journal  of  scientific  instruments:  Chairman,  Au- 
gustus Trowbridge;  H.  E.  Howe,  Robert  M.  Yerkes,  Gano  Dunn. 

Trustees  for  the  publication  of  critical  tables  of  physical  and  chemical  con- 
stants: Chairman,  Hugh  K.  Moore,  manager  of  the  research  laboratory.  Brown 
Co.,  Berlin,  N.  II.;  George  P.  Adamson,  H.  E.  Howe,  Edward  P.  Hyde,  Julius 
Stieglitz. 

Editorial  board  for  publication  of  critical  tables  of  physical  and  chemical 
constants:  G.  K.  Burgess,  Saul  Dushman,  John  Johnston.  C.  E.  K.  Mees,  C.  E. 
Mendenhall,  II.  B.  Moore. 
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Executive  committee  of  tlie  American  Geophysical  Union  (acting  also  as 
the  American  section  of  the  International  Geodetic  and  Geophysical  Union)  : 
Chairman,  William  Bowie,  Chief  of  the  Division  of  Geodesy,  United  States 
Coast  and  Geodetic  Survey,  Washington,  D.  C. ;  L.  A.  Bauer,  P.  G.  Cottrell, 
Arthur  L.  Day,  W.  J.  Humphreys,  G.  W.  Littlehales,  C.  F.  Marvin,  E.  B. 
Mathews,  C.  E.  McClung,  R.  A.  Millikan,  H.  F.  Reid,  Augustus  Trowbridge, 
H.  S.  Washington. 

Representative  of  the  National  Research  Council  in  the  Crop  Protection  Insti- 
tute, H.  E.  Howe,  chairman  of  the  division  of  research  extension,  National 
Research  Council,  Washington,  D.  C. 

Representatives  of  the  Council  on — 

Editorial  Board  of  Proceedings  of  National  Academy  of  Sciences:  Member 
of  the  executive  committee,  Vernon  Kellogg;  members  of  the  editorial  board, 
the  chairman  and  permanent  secretary  of  the  Council,  C.  A.  Adams,  F.  G. 
Cottrell,  C.  E.  McClung,  E.  B.  Mathew,  G.  W.  McCoy,  R.  A.  Millikan,  F.  L. 
Ransome,  Augustus  Trowbridge,  R.  M.  Yerkes. 

Board  of  trustees  of  Science  Service:  George  E.  Hale,  Vernon  Kellogg, 
R.  M.  Yerkes. 

DIVISIONS  OF  THE  COUNCIL. 

I.  Division  of  Federal  Relations. 

Chairman,  Charles  D.  Walcott. 
Vice  chairman,  C.  L.  Alsberg. 
Secretary,  Augustus  Trowbridge. 

EXECUTIVE  COMMITTEE. 

Chairman,  C.  L.  Alsberg;  Charles  D.  Walcott;  Col.  Colden  L'H.  Ruggles, 
George  Otis  Smith,  S.  W.  Stratton,  Augustus  Trowbridge. 

MEMBERS  OF  THE  DIVISION. 
EX  OFFICIO. 

Robert  M.  Yerkes,  chairman,  Research  Information  Service,  National  Re- 
search Council,  Washington,  D.  C. 

The  President  of  the  United  States,  on  the  recommendation  of  the  president 
of  the  National  Academy  of  Sciences,  acting  as  chairman  of  the  division  of 
Federal  relations  of  the  National  Research  Council,  has  designated  the  follow- 
ing representatives  of  the  various  departments  to  act  as  members  of  this 
division : 

DEPARTMENT  OF  STATE. 

Wilbur  J.  Carr,  Director  of  the  Consular  Service. 

DEPARTMENT    OF    THE  TREASURY. 

J.  W.  Schereschewsky,  Assistant  Surgeon  General,  Public  Health  Service. 

DEPARTMENT  OF  WAR. 

Lieut.  Col.  Edward  T.  Donnelly,  General  Staff,  United  States  Army. 
Brig.  Gen.  Dennis  E.  Nolan,  General  Staff,  Director  of  the  Military  Intelligence 
Division,  United  States  Army. 

Col.  Clarence  H.  McNeil,  Coast  Artillery,  United  States  Army. 

Col.  Joseph  S.  Siler,  Medical  Corps,  United  States  Army. 

Lieut.  Col.  Clarence  O.  Sherrill,  Engineer  Corps,  United  States  Army, 
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Col.  Colden  L'H.  Riiggles,  Ordnanco  Department,  United  States  Army. 
Maj.  Gen.  George  O.  Sqiiier,  Chief  Signal  Officer,  United  States  Army. 
Maj.  Byron  Q.  Jones,  Air  Service,  United  States  Army. 

Brig.  Gen.  A.  A.  Fries,  Chief  of  the  Chemical  Warfare  Service,  United  States 
Army. 

DEPARTMENT   OF  JUSTICE. 


DEPARTMENT  OF  THE  NAVY. 

 ,  Intelligence  Division,  Office  of  Naval  Operations,  United  States 

Navy. 

Hear  Admiral  J.  A.  Hoogewerff,  Superintendent  of  the  Naval  Observatory, 
Bureau  of  Navigation,  United  States  Navy. 

Rear  Admiral  0.  W.  Parks,  Chief  of  the  Bureau  of  Yards  and  Docks,  United 
States  Navy. 

Capt.  C.  C.  Bloch,  Acting  Chief  of  the  Bureau  of  Ordnance,  United  States 
Navy. 

Rear  Admiral  D.  W.  Taylor,  Chief  Constructor  of  the  Navy  and  Chief  of  the 
Bureau  of  Construction  and  Repair,  United  States  Navy. 

Rear  Admiral  R.  S.  Griffin,  Chief  of  the  Bureau  of  Engineering,  United  States 
Navy. 

Rear  Admiral  Edward  R.  Stitt,  Surgeon  General  and  Chief  of  the  Bureau  of 
Medicine  and  Surgery,  United  States  Navy. 

DEPARTMENT  OF  THE  INTERIOR. 

William  A.  Kinnan,  classification  examiner,  Patent  Office. 

 ,  Bureau  of  Education. 

George  Otis  Smith,  Director  of  the  Geological  Survey. 
A.  P.  Davis,  Director  of  the  Reclamation  Service. 
H.  Foster  Bain\  Director  of  the  Bureau  of  Mines. 

DEPARTMENT  OF  AGRICULTURE, 

C.  F.  Marvin,  Chief  of  the  Weather  Bureau. 

J.  R.  Mohler,  Chief  of  the  Bureau  of  Animal  Industry. 

Karl  F.  KeHernmn.  physiologist  and  Associate  Chief  of  the  Bureau  of  Plant 
Industry. 

E.  H.  Clapp,  assistant  forester,  Forest  Service. 
C.  L.  Alsberg,  Chief  of  the  Bureau  of  Chemistry. 
Milton  Whitney,  Chief  of  the  Bureau  of  Soils. 

L.  O.  Howard,  entomologist  and  Chief  of  the  Bureau  of  Entomology. 
E.  W.  Nelson,  biologist  and  Chief  of  the  Bureau  of  Biological  Survey. 
T.  H.  MacDonald,  Chief  of  the  Bureau  of  Public  Roads. 

POST   t)FPICE  DEPARTMENT. 


DEPARTMENT  OF  COMMERCE. 

.losepb  A.  Hill,  cliief  statistician.  P.ureau  of  t]\o  Census. 
S.  W.  Stratton,  Director  of  the  Bureau  of  Staiidai'ds. 
Ilnerh  M.  Smith,  commissioner,  P>ureau  of  Fisheries. 

\\'illi:ini  I*(.\vic.  Cliiof  of  the  Division  of  Geodesy,  Coast  and  Geodetic  Survey. 

DEPARTMENT  OF  LABOR, 

Ethelbert  Stewart,  commissioner.  Bureau  of  Labor  Statistics. 
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SMITTiSONIAN  I NSTI'l'IJTION. 

riijirles  D.  Wnlcott,  SecrotJiry  of  tlie  Smitlisoninn  Institution  and  president 
of  the  National  Academy  of  Scit^nces,  Wasliington,  D.  G. 

COMMITTKES. 

Committee  on  relations  between  scientific  agencies  in  State  and  Federal  Gov- 
ernments (joint  committee  with  division  of  States  relations)  :  Chairman  of 
the  section  of  the  division  of  E'ederal  relations  and  chairman  of  the  joint  com- 
mittee, E.  W.  Allen,  Chief  of  the  Office  of  Experiment  Stations,  United  States 
Department  of  Agriculture,  Washington,  D.  C. 

Committee  on  scope  of  government  service:  Chairman,  C.  L.  Alsberg. 

II.  Division  of  Foreign  Relations. 

Chairman,  R.  A.  Millikan. 
Vice  chairman,  Wilbur  J.  Carr. 
Vice  chairman,  H.  A.  Bumstead/ 

EXECUTIVE  committee. 

Chairman,  R.  A.  Millikan;  vice  chairmen,  Wilbur  J.  Carr  and  H.  A.  Bum- 
stead    William  Bowie,  Vernon  Kellogg,  John  C.  Merriam,  W.  S.  Thayer. 

MEMBERS  OF  THE  DIVISION. 
NATIONAL  ACADEMY  OF  SCIENCES,  EX  OFFICIO. 

Charles  D.  Walcott,  president  of  the  National  Academy  of  Sciences;  Secre- 
tary of  the  Smithsonian  Institution,  Washington,  D.  C. 

R.  A.  Millikan,  foreign  secretary  of  the  National  Academy  of  Sciences,  pro- 
fessor of  physics,  University  of  Chicago,  Chicago,  111. 

AMERICAN  ASSOCIATION  FOR  THE  ADVANCEMENT  OF  SCIENCE. 

Burton  E.  Livingston,  professor  of  plant  physiology  and  director  of  laboratory 
of  plant  physiology,  Johns  Hopkins  University ;  permanent  secretary  of  the 
American  Association  for  the  Advancement  of  Science,  Washington,  D.  C. 

AMERICAN  ACADEMY   OF  ARTS   AND  SCIENCES. 

A.  A.  Noyes,  director  of  chemical  research,  California  Institute  of  Technology, 
Pasadena,  Calif. 

AMERICAN  PHILOSOPHICAL  SOCIETY. 

Henry  Fairfield  Osborn,  president  of  the  trustees  of  the  American  Museum  of 
Natural  History,  New  York  City. 

DEPARTMENT   OF  STATE. 

Wilbur  J.  Carr,  Director  of  the  Consular  Service,  United  States  Department 
of  State,  Washington,  D.  C. 

INTERNATIONAL  ASTRONOMICAL  UNION. 

W.  W.  Campbell,  vice  president  of  the  International  Astronomical  Union ; 
chairman  of  the  executive  committee  of  American  section ;  director  of  Lick 
Observatory,  University  of  California,  Mount  Hamilton,  Calif. 
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INTERNATIONAL  GEODETIC  AND  GEOPHYSICAL  UNION. 

William  Bowie,  president  of  the  section  on  geodesy,  International  Geodetic  and 
Geophysical  Union ;  chairman  of  the  American  Geophysical  Union ;  chairman  of 
the  section  on  geodesy ;  Chief  of  the  Division  of  Geodesy,  United  States  Coast 
and  Geodetic  Survey,  Washington,  D.  C. 

C.  F.  Marvin,  secretary  of  the  section  on  meteorology,  International  Geodetic 
and  Geophysical  Union ;  chairman  of  the  section  on  meteorology,  American  Geo- 
physical Union ;  Chief  of  the  United  States  Weather  Bureau,  Washington,  D.  C. 

Louis  A.  Bauer,  secretary  of  the  section  on  terrestrial  magnetism  and  elec- 
tricity. International  Geodetic  and  Geophysical  Union ;  vice  chairman  of  the 
American  Geophysical  Union ;  chairman  of  the  section  on  terrestrial  magnetism 
and  electricity ;  director  of  the  department  of  terrestrial  magnetism,  Carnegie 
Institution  of  Washington,  Washington,  D.  G. 

G.  W.  Littlehales,  member  of  the  executive  committee,  section  on  physical 
oceanogi-aphy,  International  Geodetic  and  Geophysical  Union ;  chairman  of  the 
section  on  physical  oceanography,  American  Geophysical  Union ;  hydrographic 
engineer.  United  States  Hydrographic  Office,  Washington,  D.  C. 

H.  S.  Washington,  vice  president  of  the  section  on  volcanology.  International 
Geodetic  and  Geophysical  Union;  chairman  of  the  section  on  volcanology. 
American  Geophysical  Union;  petrologist,  Geophysical  Laboratory,  Carnegie 
Institution  of  Washington,  Washington,  D,  C. 

INTERNATIONAL  UNION   OF  PURE  AND  APPLIED  CHEMISTRY. 

F.  G.  Cottrell,  chairman  of  the  division  of  chemistry  and  chemical  technology, 
National  Research  Council,  Washington,  D.  C. 

INTERNATIONAL  MATHEMATICAL  UNION. 

L.  E.  Dickson,  professor  of  mathematics,  University  of  Chicago,  Chicago,  111. 

INTERNATIONAL   UNION  OF   SCIENTIFIC   RADIO  TELEGRAPHY. 

Louis  Austin,  head  of  United  States  Naval  Radio  Research  Laboratory,  Wash- 
ington. D.  C. 

INTERNATIONAL   BUREAU   OF   WEIGHTS   AND  MEASURES. 

S.  W.  Stratton,  director  of  the  United  States  Bureau  of  Standards,  Washing- 
ton, D.  C. 

INTERNATIONAL   STANDARDIZATION  COMMISSION. 

Comfort  A.  Adams,  chairman  of  the  American  committee ;  Lawrence  professor 
of  ^engineering,  Harvard  University ;  chairman  of  the  division  of  engineering. 
National  Research  Council,  29  West  Thirty-ninth  Street,  New  York  City. 

INTERNATIONAL  ELECTROTECHNICAL  COMMISSION. 

C.  O.  Mailloux,  president  of  the  United  States  National  Committee,  111  Fifth 
Avenue,  New  York  City. 

INTERNATIONAL    COMMISSION    ON  ILLUMINATION. 

Edward  P.  Hyde,  Nela  Research  Lal)oratory,  General  Electric  Co.,  Nela  Park, 
Cleveland,  Ohio. 

EX  OFFICIO. 

Chairman  of  the  National  Research  Council  and  chairmen  of  all  divisions. 
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MEMBERS    AT  LARGE. 

H.  A.  Biimstead,*  professor  of  physics  and  director  of  the  Sloane  Phsysical 
Laboratory,  Yale  University ;  chairman  of  the  National  Research  Council,  Wash- 
ington, D.  C. 

Herbert  Hoover,  Secretary  of  Commerce;  trustee  of  Leland  Stanford  Junior 
University,  Stanford  University,  Calif. 

Elihu  Root,  31  Nassau  Street,  New  York  City. 

W.  S.  Thayer,  professor  of  clinical  medicine,  Johns  Hopkins  University, 
Baltimore,  Md. 

COM  MITTEB. 

Committee  on  Pacific  Investigations:  Chairman,  H.  E.  Gregory,  Silliman 
professor  of  geology,  Yale  University,  New  Haven,  Conn. 

III.  Division  of  States  Relations, 

Chairman,  John  C.  Merriam. 
Secretary,  Albert  L.  Barrows. 

EXECUTIVE  committee. 

Chairman,  John  C.  Merriam ;  Frank  W.  DeWolf,  Vernon  Kellogg,  A.  F.  Woods. 

members  of  the  division. 

John  C.  Merriam,  president  of  the  Carnegie  Institution  of  Washington, 
Washington,  D.  C.  ' 

DIVISION  OF  EDUCATIONAL  RELATIONS. 

Vernon  Kellogg,  chairman  of  the  division,  National  Research  Council,  Wash- 
ington, D.  C. 

DIVISION  OF  RESEARCH  EXTENSION. 

H.  E.  Howe,  chairman  of  the  division,  National  Research  Council,  Washing- 
ton, D.  C. 

RESEARCH   INFORMATION  SERVICE. 

Edwin  F.  Gay,  president  of  New  York  Evening  Post  (Inc.),  New  York  City. 

DIVISION  OF  PHYSICAL  SCIENCES. 

Ernest  Merritt,  professor  of  physics  and  head  of  the  department  of  physics, 
Cornell,  University,  Ithaca,  N.  Y. 

DIVISION  OF  ENGINEERING. 

S.  W.  Stratton,  director  of  the  United  States  Bureau  of  Standards,  Wash- 
ington, D.  C. 

DIVISION  OF  CHEMISTRY  AND  CHEMICAL  TECHNOLOGY. 

Wilder  D.  Bancroft,  professor  of  physical  chemistry,  Cornell  University, 
Ithaca,  N.  Y. 

DIVISION  OF  GEOLOGY  AND  GEOGRAPHY. 

E.  B.  Mathews,  chairman  of  the  division ;  professor  of  mineralogy  and  petrog- 
raphy, Johns  Hopkins  University ;  State  geologist  of  Maryland ;  director  of  the 
State  weather  service,  Baltimore,  Md. 
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DIVISION  OF  MEDICAL  SCIENCES. 

V.  C.  Vnnjzlmn,  professor  of  liy^riono  and  physiological  chemistry,  and  dean 
of  the  iniHlk  al  school.  University  of  Michigan,  Ann  Arbor,  Mich. 

DIVISION  OF  BIOLOGY  AND  AGRICULTURE. 

A.  F.  WcH)ds,  presii'»ent  of  the  University  of  Maryland,  College  Park,  Md. 

DIVISION   OF   A.XTIIROl'OLOGY    AND  PSYCHOLOGY. 

J.  AValter  Fewkes,  chief  of  the  Bnrean  of  American  Ethnology,  Smithsonian 
Institution,  Washington,  D.  C. 

ASSOCIATION  OF   AMERICAN    STATE  GEOLOGISTS. 

Frank  W.  DeWolf,  State  geologist  of  Illinois,  Urbana,  111. 

SOCIETY  OF  AMERICAN  FORESTERS. 

Hugh  P.  Raker,  secretary-treasurer  of  the  American  Paper  and  Pulp  Asso- 
ciation, IS  East  Forty-first  Street,  New  York  City. 

AMERICAN  ASSOCIATION  OF  STATE   HIGHWAY  OFFICIALS. 

I*aul  D.  Sargent,  chief  engineer,  highv^^ay  commission,  Augusta,  Me. 

MEMBERS    AT  LARGE. 

E.  A.  P>irge,  president  of  the  University  of  Wisconsin,  Madison,  Wis. 

John  M.  Clarke,  State  geologist  and  paleontologist;  director  of  the  State 
museum.  Education  Building,  Albany,  N.  Y. 

H.  E.  Gregory,  Silliman  professor  of  geology,  Yale  University;  superintendent 
of  the  geological  and  natural  history  survey  of  Connecticut,  New  Haven,  Conn. 

Van  H.  Manning,  director  of  the  division  of  research,  American  Petroleum 
Institute,  15  West  Forty-fourth  Street,  New  York  City. 

T.  S.  Palmer,  expert  in  game  conservation.  United  States  Biological  Survey, 
Washington,  D.  C. 

James  A.  B.  Scherer,  Pasadena,  Calif. 

Henry  Suzzallo,  president  of  the  University  of  Washington,  Seattle,  Wash. 

COMMITTEE. 

Committer*  on  relations  between  scientific  agencies  in  State  and  Federal  Gov- 
ernments (joint  committee  with  division  of  Federal  relations)  :  Chairman  of 
the  section  of  the  division  of  States  relations,  Vernon  Kellogg. 

IV.  Division  of  Educational  Relations. 

Chairman.  Vernon  Kellogg. 
Secretary,  Albert  L.  Barrows. 

executive  committee. 

Chairman,  Vernon  Kellogg;  S.  P.  Capen.  Ponald  J.  Cowling,  Graham  Edgar, 
Abraham  Flcxner,  A.  Ross  Hill,  John  C.  Mcrriani,  A.  F.  Woods. 

MEMBERS  OK  Till;  HI  VIS  ION. 

Vernon  Kellogg,  permanent  secretary  of  the  National  Research  Council, 
Washington,  I).  C. 

AMERICAN  ASSOCIATION  OP  LAND  GRANT  COLLEGES. 

A.  F.  Woods,  president  of  the  University  of  Maryland,  College  Park,  Md. 
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AMEUICAN    ASSOCIATION    OF    U  NIVKllSITT  PROFESSOIIS. 

E.  W.  Brown,  professor  of  mathematics,  Yale  University,  New  Haven,  Conn. 

AMERICAN  COUNCIL  ON  EDUCATION. 

S.  P.  Capen,  director  of  the  American  Council  on  Education,  Washington, 
D.  C. 

ASSOCIATION  OF  AMERICAN  COLLEGES. 

Donald  J.  Cowling,  president  of  Carleton  College,  Northfield,  Minn. 

ASSOCIATION   OP  AMERICAN  UNIVERSITIES. 

A.  Ross  Hill,  president  of  the  University  of  Missouri,  Columbia,  Mo. 

NATIONAL  ASSOCIATION  OF  STATE  UNIVERSITIES. 

Frank  L.  McVey,  president  of  the  University  of  Kentucky,  Lexington,  Ky. 

UNITED  STATES  BUREAU  OF  EDUCATION. 

George  F.  Zook,  specialist  in  higher  education.  United  States  Bureau  of  Edu- 
cation, Washington,  D.  C. 

RESEARCH  FELLOWSHIP  BOARD  OF  THE  NATIONAL  RESEARCH  COUNCIL. 

Simon  Flexner,  chairman  of  the  board ;  director  of  research  laboratories, 
Rockefeller  Institute  for  Medical  Research,  Sixty-sixth  Street  and  Avenue  A, 
New  York  City. 

MEMBERS    AT  LARGE. 

F.  B.  Dains,  professor  of  chemistry.  University  of  Kansas,  Lawrence,  Kans. 
W.  F.  Durand,  professor  of  mechanical  engineering,  Leland  Stanford  Junior 

University,  Stanford  University,  Calif. 

Graham  Edgar,  professor  of  chemistry,  University  of  Virginia,  University,  Va. 

Abraham  Flexner,  secretary  of  the  General  Education  Board,  61  Broadway, 
New  York  City. 

H.  E.  Gregory,  Silliman  professor  of  geology,  Yale  University,  and  superin- 
tendent of  the  geological  and  natural  history  survey  of  Connecticut,  New  Haven, 
Conn. 

Herbert  Hoover,  Secretary  of  Commerce,  trustee  of  Leland  Stanford  Junior 
University,  Stanford  University,  Calif. 

John  C.  Merriam,  president  of  Carnegie  Institution  of  Washington,  Washing- 
ton, D.  C. 

II.  S.  Pritchett,  president  of  the  Carnegie  Foundation  for  the  Advancement  of 
Teaching,  522  Fifth  Avenue,  New  York  City. 

Lieut.  Col.  Robert  I.  Rees,  General  Staff,  chief  of  the  education  and  recrea- 
tion branch  of  the  War  Plans  Division,  United  States  Army,  Washington,  D.  C. 

Robert  M.  Yerkes,  chairman  of  the  research  information  service.  National 
Research  Council,  Washington,  D.  C. 

L.  R.  Jones,  liaison  member  from  the  division  of  biology  and  agriculture, 
professor  of  plant  pathology.  University  of  Wisconsin,  Madison,  Wis. 

V.  Division  of  Reseakch  Extension. 

Chairman,  H.  E.  Howe. 
Vice  chairman,  W.  M.  Corse. 
Secretary,  Paul  INIoore. 
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EXECUTIVE  COMMITTEE. 

Chairman,  IT.  E.  PTowo;  vice  cliairman,  W.  M.  Corse;  F.  G.  Cottrell,  C,  E.  K. 
Mees,  C.  P.  Townseiid. 

MEMBERS  OF  THE  DIVISION. 

W.  M.  Corse,  general  manager  of  the  Monel  Metal  Products  Co.,  Bayonne,  N.  J. 

EX  OFFICIO. 

Augustus  Trowbridge,  chairman  of  the  division  of  physical  sciences,  National 
Research  Council ;  professor  of  physics,  Princeton  University,  Princeton,  N.  J. 

Comfort  A.  Adams,  Lawrence  professor  of  engineering,  Plarvard  University; 
chairman  of  division  of  engineering,  National  Research  Council,  29  West  Thirty- 
ninth  Street,  New  York  City. 

F.  G.  Cottrell,  chairman  of  division  of  chemistry  and  chemical  technology, 
National  Research  Council,  Washington,  D.  C. 

C.  E.  McClung,  chairman  of  the  division  of  biology  and  agriculture,  National 
Research  Council;  professor  of  zoology  and  director  of  the  zoological  labora- 
tory. University  of  Pennsylvania,  Philadelphia,  Pa. 

BUREAU  OF  MIXES. 

R.  B.  Moore,  chief  chemist  and  chief  of  the  division  of  mineral  technology, 
United  States  Bureau  of  Mines,  Washington,  D.  C. 

BUREAU  OF  CHEMISTRY. 

F.  p.  Veitrh,  chemist  in  charge  of  leather  and  paper  laboratory,  United  States 
Bureau  of  Chemistry,  Washington,  D.  C. 

BUREAU  OF  STANDARDS. 

G.  K.  Burgess,  chief  of  the  metallurgical  division,  United  States  Bureau  of 
Standards,  W^ashington,  D.  C. 

MEMBERS  AT  LARGE. 

L.  H.  Baekeland,  honorary  professor  of  chemical  engineering,  Columbia  Uni- 
versity, New  York  City. 

John  J.  Carty,  vice  president  of  the  American  Telephone  &  Telegraph  Co.,  195 
Broadway,  New  York  City. 

Alfred  D.  Flinn,  secretary  of  the  Engineering  Foundation,  29  West  Thirty- 
ninth  Street,  New  York  City. 

W.  A.  Hamor,  assistant  director  of  the  Mellon  Institute,  Pittsburgh,  Pa. 

H.  E.  Howe,  National  Research  Council,  Washington,  D.  C. 

John  Johnston,  Sterling  professor  of  chemistry,  Yale  University,  New  Haven, 
Conn. 

C.  E.  K.  Mees,  director  of  development  and  research,  Eastman  Kodak  Co., 
Rochester,  N.  Y. 

A.  R.  Pierce,  Pierce  Manufacturing  Co,,  New  Bedford,  Mass. 

Walter  Rautenstrauch,  professor  of  mechanical  engineering,  Columbia  Uni- 
versity, New  York  City. 

F.  K.  Richtmyer,  professor  of  physics,  Cornell  University,  Ithaca,  N.  Y. 

C.  P.  Towns<'nd,  patent  attorney,  Washington,  D.  C. 

E.  W.  Washburn,  professor  of  ceramic  chemistry  and  head  of  the  department 
of  ceramic  engineering,  University  of  Illinois,  Urbaiia,  111. 
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COMMITTER. 

Advisory  committee  on  alloys  research:  Chairman,  W.  M.  Corse. 

VI.  Research  Information  Service. 

Chairman,  Robert  M.  Yerkes. 
Vice  chairman,  Edwin  F.  Gay. 

EXECUTIVE  COMMITTEE. 

Chairman,  Robert  M.  Yerl^es;  vice  chairman,  Edwin  F.  Gay;  Alfred  D.  Flinn; 
C.  E.  McClung,  Charles  L.  Reese,  Augustus  Trowbridge. 

MEMBERS  OF  THE  DIVISION. 
EX  OFFICIO. 

Chairman  of  the  National  Research  Council  and  chairmen  of  all  divisions. 

DEPARTMENT  OF  STATE. 


DEPARTMENT  OP  THE  TREASURY. 

J.  W.  Schereschewsliy,  assistant  Surgeon  General,  United  States  Public  Health 
Service,  Washington,  D.  C. 

DEPARTMENT  OF  WAR. 

Brig.  Gen.  Dennis  E.  Nolan,  General  Staff,  director  of  the  Military  Intelligence 
Division,  United  States  Army,  Washington,  D.  C. 

DEPARTMENT  OF  JUSTICE. 

Frank  Burke,  chief  of  the  United  States  Bureau  of  Investigation,  Washing- 
ton, D.  C. 

POST  OFFICE  DEPARTMENT. 

Joseph  Stewart,  special  assistant  to  the  Attorney  General,  United  States  Post 
Office  Department,  Washington,  D.  C. 

DEPARTMENT  eF  THE  NAVY. 

Rear  Admiral  W.  S.  Smith,  United  States  Navy,  Washington,  D.  C. 

DEPARTMENT  OP  THE  INTERIOR. 

Thomas  T.  Read,  chief  of  the  Division  of  Educational  Information,  Bureau 
of  Mines,  Washington,  D.  C. 

DEPARTMENT    OF  AGRICULTURE. 

C.  L.  Alsberg,  chief  of  the  United  States  Bureau  of  Chemistry,  Washing- 
ton, D.  C. 

DEPARTMENT  OF  COMMERCE. 

S.  W.  Stratton,  director  of  the  United  States  Bureau  of  Standards,  Washing- 
ton, D.  C. 

DEPARTMENT  OF  LABOR. 


MEMBERS  AT  LARGE. 

Clement  W.  Andrews,  librarian  of  the  John  Crerar  Library,  Chicago,  111. 
Fuller  E.  Callaway,  cotton  manufacturer,  LaGrange,  Gn. 
Harrison  W.  Craver,  director  of  the  Engineering  Societies  Library,  29  West 
Thirty-ninth  Street,  New  York  City. 
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W.  R.  DeField,  operating  manasor  of  Montgomery  Ward  &  Co.,  Chicago,  111. 

Alfred  D.  PI  inn,  secretary  of  the  Engineering  Foundation,  29  West  Thirty- 
ninth  Street,  New  York  City. 

Edwin  F.  Gay,  president  of  the  New  York  Evening  Post  (Inc.),  New  York 
City. 

William  C.  Geer,  vice  president  of  the  B.  F.  Goodrich  Co.,  Akron,  Ohio. 
Milton  J.  Greenman,  director  of  the  ^Vistar  Institute  of  Anatomy  and  Biology, 
Philadelphia,  Pa. 

Charl(\s  F.  Kettering,  president  of  the  Dayton  Engineering  Laboratories  Co., 
Dayton,  Ohio. 

Arthur  D.  Little,  president  of  Arthur  D.  Little  (Inc.),  Cambridge,  Mass. 

Van  H.  Manning,  director  of  the  division  of  research,  American  Petroleum 
Institute,  15  West  Forty-fourth  Street,  New  York  City. 

Kaynrond  Pearl,  i^rofessor  of  biometry  and  vital  statistics,  Johns  Hopkins  Uni- 
versity, Baltimore,  Md. 

Charles  L.  Ueese,  chemical  director  of  E.  I.  duPont  de  Nemours  &  Co.,  Wil- 
mington, Del. 

F.  S.  Terry,  manager  of  the  National  Lamp  Works,  General  Electric  Co., 
Nela  Park,  Cleveland,  Ohio. 

M.  C.  Whitaker,  consulting  engineer,  27  William  Street,  New  York  City. 

VII.  Division  or  Physical  Sciences. 

Chairman,  Augustus  Trowbridge. 
Vice  chairman,  K.  G.  Gale. 

executive  committee. 

Chairman,  Augustus  Trowbridge ;  vice  chairman,  H.  G.  Gale ;  R.  A.  Millikan, 
H.  N.  Russell,  Oswald  Veblen,  E.  B.  Wilson. 

members  of  the  division. 
H.  G.  Gale,  professor  of  physics,  University  of  Chicago,  Chicago,  111. 

AMERICAN   ASTRONOMICAL  SOCIETY. 

W.  W.  Campbell,  director  of  the  Lick  Observatory,  Mount  Hamilton,  Calif. 
H.  N.  Russell,  professor  of  astronomy,  Princeton  University,  Princeton,  N.  J. 
Joel  Stebbins,  professor  of  astronomy,  University  of  Illinois,  Urbana,  111. 

AMKKICAN   PHYSICAL  SOCIETY. 

John  Zeleny,  professor  of  physics,  Yale  I^niversity,  New  Haven,  Conn. 
William  Duane,  professor  of  biophysics.  Harvard  University  Medical  School, 
Boston,  Mass. 

Irving  Langmuir,  research  laboratory,  General  Electric  Co.,  Schenectady,  N.  Y. 

Ernest  Merritt,  professor  of  physics  and  head  of  the  department  of  physics, 
Cornell  University,  Itliaca,  N.  Y. 

R.  A.  Millikan.  proO^ssor  of  physics,  University  of  Chicago,  Chicago,  III. 

E.  B.  Wilson,  professor  of  mathematical  physics,  in  charge  of  the  department 
of  physics,  Massachusetts  Institute  of  Technology,  Cambridge,  Mass. 

AMERICAN  MATHEMATICAL  SOCIETY. 

li.  E.  Dickson,  professor  of  mathematics,  University  of  Chicago,  Chicago,  111. 
Oswald  Veblen,  professor  of  mathematics,  Princeton  University,  I*rinceton, 
N.  J. 

H.  S.  White,  professor  of  mathematics,  Vassar  College,  Poughkeepsie,  N.  Y. 
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MATHEMATICAL   ASSOCIATION   OP  AMERICA. 

E.  It.  Iletlrick,  professo?*  of  mathematics,  University  of  Missouri,  Columbia,  Mo. 

RErRESENTATIVE  OF  THE  DIVISION  OF  FEDERAL  RELATIONS. 

William  Bowie,  chief  of  the  division  of  geodesy,  United  States  Coast  and  Geo- 
detic Survey,  Washington,  D.  C. 

MEMBERS  AT  LARGE. 

J.  S.  Ames,  professor  of  physics  and  director  of  the  physical  laboratory,  Johns 
Hopliins  University,  Baltimore,  Md. 

Louis  A.  Bauer,  director  of  the  department  of  terrestrial  magnetism,  Carnegie 
Institution  of  Washington,  Washington,  D.  C. 

G.  D.  Birkhoff,  professor  of  mathematics.  Harvard  University,  Cambridge, 
Mass. 

Henry  Crew,  Fayerweather  professor  of  physics.  Northwestern  University, 
Evanston,  111. 

C.  F.  Marvin,  chief  of  the  United  States  Weather  Bureau,  Washington,  D.  C. 
Max  Mason,  research  professor  of  mathematical  physics,  University  of  Wis- 
consin, Madison,  Wis. 

'  E.  F.  Nichols,  Nela  Research  Laboratory,  General  Electric  Co.,  Nela  Park, 
Cleveland,  Ohio. 

M.  I.  PupiiJ,  professor  of  electromechanics,  Columbia  University,  New  York 
City. 

S.  W.  Stratton,  director  of  the  United  States  Bureau  of  Standards,  Washing- 
ton, D.  C. 

Augustus  Trowbridge,  professor  of  physics,  Princeton  University,  Princeton, 
N.  J. 

COMMITTEES.  .l 

American  section.  International  Astronomical  Union :  Chairman,  W.  W.  Camp- 
belL 

American  section,  International  Mathematical  Union:  Chairman,  L.  E.  Dick- 
son. 

American  section,  International  Union  of  Scientific  Radio  Telegraphy  (organ- 
ized jointly  with  the  division  of  engineering)  :  Chairman,  Louis  Austin,  head  of 
the  United  States  Naval  Radio  Research  Laboratory,  Washington,  D.  C. 

Committee  on  algebraic  numbers :  Chairman,  L.  Pj.  Dickson. 

Committee  on  atomic  structure :  Chairman,  F.  A.  Saunders,  associate  professor 
of  physics,  Harvard  University,  Cambridge,  Mass. 

Committee  on  celestial  mechanics :  Chairman,  E.  W.  Brown,  professor  of 
mathematics,  Yale  University,  New  Haven,  Conn. 

Committee  on  electrodynamics  of  moving  media :  Chairman,  J.  S.  Ames. 

Committee  on  luminescence :  Chairman,  Ernest  Merritt. 

Committee  on  mathematical  abstracts :  Chairman,  L.  E.  Dickson. 

Committee  on  mathematical  analysis  of  statistics :  Chairman,  H.  L.  Reitz, 
professor  of  mathematics  and  astronomy,  State  University  of  Iowa,  Iowa  City, 
Iowa. 

Committee  on  orbit  theory :  Cliairman,  A.  O.  Leuschner,  professor  of  astron- 
omy and  director  of  the  students'  observatory.  University  of  California,  Berke- 
ley, Calif. 

Committee  on  parallaxes:  Chairman,  Frank  Schlesinger,  director  of  Yale 
University  Observatory,  New  Haven,  Conn. 

Committee  on  photoelectric  effects:  Chairman,  R.  A.  Millikan. 
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Committee  on  physiological  optics:  Chairman,  F.  K.  Richtmyer,  professor  of 
physics,  Cornell  University,  Ithaca,  N.  Y. 

Committee  on  research  methods  and  technique :  Chairman,  H.  B.  Williams, 
assistant  professor  of  physiology.  College  of  Physicians  and  Surgeons,  Columbia 
University,  New  York  City. 

Committee  on  revolving  flind :  Chairman,  Oswald  Veblen. 

Committee  on  quantum  theory :  Chairman,  Max  Mason. 

Committee  on  sound :  Chairman,  G.  W.  Stewart,  professor  of  physics  and 
head  of  the  department  of  physics,  State  University  of  Iowa,  Iowa  City,  Iowa. 
Committee  on  spectroscopy : 

Eastern  branch — Chairman  of  general  committee  and  of  eastern  branch, 
Theodore  Lyman,  professor  of  physics.  Harvard  University,  Cambridge,  Mass. 

Western  branch — Vice-chairman  of  general  committee  and  chairman  of  west- 
ern branch,  C.  E.  St.  John,  Mount  Wilson  Observatory,  Carnegie  Institution 
of  Washington,  Pasadena  Calif. 

Committee  on  theories  of  magnetism :  Chairman,  A.  P.  Wills,  professor  of 
mathematical  physics,  Columbia  University,  New  York  City. 

Committee  on  thermo  and  magneto-electric  effects:  Chairman,  Edwin  H.  Hall, 
professor  of  physics,  Harvard  University,  Cambridge,  Mass. 

Committee  on  X-ray  spectra :  Chairman,  William  Duane. 

Committee  on  enlargement  of  functions  of  International  Bureau  of  Weights 
and  Measures :  Chairman,  S.  W.  Stratton. 

Subcommittee  on  wave-length  standard  for  unit  of  length:  Chairman,  A.  A. 
Michelson,  professor  of  physics  and  head  of  the  department  of  physics,  Uni- 
versity of  Chicago,  Chicago,  111. 

VIII.  Division  of  Engineering. 

(Engineering  Societies  Building,  29  West  Thirty-ninth  Street,  New  York  City.) 

Honorary  chairman,  Henry  M.  Howe. 
Chairman,  Comfort  A.  Adams. 
Vice  chairman,  Galen  H.  Clevenger. 
Vice  chairman,  Alfred  D.  Flinn. 
Secretary,  Wm.  Spraragen. 

EXECUTIVE  committee. 

Honorary  chairman,  Henry  M.  Howe;  chairman,  Comfort  A.  Adams;  vice 
chairmen,  Galen  H.  Clevenger  and  Alfred  D.  Flinn;  D.  S.  Jacobus,  H.  Hobart 
Porter,  Bradley  Stoughton. 

MEMBERS    OF    THE  DIVISION. 

Alfred  D.  Flinn,  secretary  of  the  Engineering  Foundation,  29  West  Thirty- 
ninth  Street,  New  York  City. 

AMERICAN    .SOCIETY    OF    CIVIL  ENGINEERS. 

Anson  Marston,  dean  of  the  division  of  engineering  and  director  of  the  en- 
gineering experiment  station,  Iowa  State  College,  Ames,  Iowa. 

H.  Hobart  Porter,  president  of  the  American  Water  Works  &  Electric  Co., 
50  Broad  Street,  New  York  City. 

George  S.  Webster,  director  of  the  department  of  wharves,  docks,  and  fer- 
ries, The  Bourse,  Philadelphia,  Pa. 
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AMERICAN  INSTITUTE  OP  MINING  AND  METALLURGICAL  ENGINEERS, 

Joseph  W.  Richards,  professor  of  metallurgy,  Lehigh  University,  South  Bethle- 
hem, l*a. 

Allen  H.  Rogers,  mining  engineer,  42  Broadway,  New  York  City. 
Benjamin  B.  Thayer,  vice  president  of  the  Anaconda  Copper  Mining  Co,,  42 
Broadway,  New  York  City. 

AMERICAN  SOCIETY  OP   MECHANICAL  ENGINEERS. 

John  H.  Barr,  manager  of  the  Remington  Typewriter  Co.,  374  Broadway,  New 
York  City. 

Arthur  M.  Greene,  jr.,  professor  of  mechanical  engineering,  Rensselaer  Poly- 
technic Institute,  Troy,  N.  Y. 

D.  S.  Jacobus,  advisory  engineer  of  the  Babcock  &  Wilcox  Co.,  85  Liberty 
Street,  New  York  City. 

AMERICAN    INSTITUTE   OP   ELECTRICAL  ENGINEERS. 

Comfort  A.  Adams,  Lawrence  professor  of  engineering,  Harvard  University, 
Cambridge,  Mass. 

F.  B.  Jewett,  chief  engineer  of  the  Western  Electric  Co.,  463  West  Street, 
New  York  City. 

W.  R.  Whitney,  director  of  tlie  research  laboratory,  General  Electric  Co., 
Schenectady,  N.  Y. 

AMERICAN  SOCIETY  OP  REFRIGERATING  ENGINEERS. 

Walter  Rautenstrauch,  professor  of  mechanical  engineering,  Columbia.  Uni- 
versity, New  York  City. 

AMERICAN  SOCIETY  FOR  TESTING  MATERIALS. 

George  K.  Burgess,  Chief  of  the  Division  of  Metallurgy,  United  States  Bu- 
reau of  Standards,  Washington,  D.  C. 

J.  A.  Capp,  chief  of  the  testing  laboratory,  General  Electric  Co.,  Schenec- 
tady, N.  Y. 

AMERICAN  SOCIETY  OP  HEATING  AND  VENTILATING  ENGINEERS. 

L.  A.  Scipio,  acting  director  of  the  American  Society  of  Heating  and  Ven- 
tilating Engineers  research  laboratory,  care  of  United  States  Bureau  of  Mines, 
Pittsburgh,  Pa. 

ILLUMINATING  ENGINEERING  SOCIETY. 

Edward  P.  Hyde,  director  of  the  Nela  research  laboratory.  General  Electric 
Co.,  Nela  Park,  Cleveland,  Ohio. 

WESTERN  SOCIETY  OP  ENGINEERS. 

Arthur  N.  Talbot,  professor  of  municipal  and  sanitary  engineering.  University 
of  Illinois,  Urbana,  111. 

SOCIETY   OP   AUTOMOTIVE  ENGINEERS. 

Charles  F.  Kettering,  president  of  the  Dayton  Engineering  Laboratories  Co., 
Dayton,  Ohio. 

REPRESENTATIVE  OP  THE  DIVISION  OP   PEDERAL  RELATIONS. 

A.  P.  Davis,  Director  of  the  United  States  Reclamation  Service,  Washing- 
ton, D.  C. 
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MEMBERS  AT  LARGE. 

Edward  D.  Adams,  vice  chairman  of  the  Engineering  Foundation,  71  Broad- 
way, New  York  City. 

T.  R.  Agg,  professor  of  highway  engineering,  Iowa  State  College,  Ames,  Iowa. 

John  J.  Carty,  vice  president  of  the  American  Telephone  &  Telegraph  Co., 
195  Broadway,  New  York  City. 

Galen  H.  Clevenger,  United  States  Smelting  &  Refining  Co.,  55  Congress 
Street,  Boston,  Mass. 

F.  G.  Cottrell,  chairman  of  the  division  of  chemistry  and  chemical  tech- 
nology, National  Research  Council,  Washington,  D.  C. 

Gano  Dunn,  president  of  the  J.  G.  White  Engineering  Corporation,  43  Ex- 
change Place,  New  York  City. 

Henry  M.  Howe,  professor  emeritus  of  metallurgy,  Columbia  University, 
Bedford  Hills,  N.  Y. 

John  Johnston,  Sterling  professor  of  chemistry,  Yale  University,  New  Haven, 
Conn. 

A.  E.  Kennelly,  professor  of  electrical  engineering,  Harvard  University,  and 
Massachusetts  Institute  of  Technology,  Cambridge,  Mass. 

Thomas  H.  MacDonald,  chief  of  the  United  States  Bureau  of  Public  Roads, 
Washington,  D.  C. 

Van  H.  Manning,  director  of  the  division  of  research,  American  Petroleum 
Institute,  15  West  Forty-fourth  Street,  New  York  City. 

Charles  F.  Rand,  past  president  of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers,  71  Broadway,  New  York  City. 

A.  A.  Stevenson,  vice  president  of  the  Standard  Steel  Works  Co.,  Philadel- 
phia, Pa. 

Bradley  Stoughton,  secretary  of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers,  29  West  Thirty-ninth  Street,  New  York  City. 

S.  W.  Stratton,  director  of  the  United  States  Bureau  of  Standards,  Wash- 
ington, D.  C. 

Ambrose  Swasey,  president  of  the  Warner  &  Swasey  Co.,  Cleveland,  Ohio. 
William  R.  Walker,  assistant  to  the  president  of  the  United  States  Steel 
Corporation,  71  Broadway,  New  York  City. 

COMMITTEES. 

Committee  on  uses  of  cadmium :  Chairman,  Charles  H.  Fulton,  director  of 
the  school  of  mines.  University  of  Missouri,  Rolla,  Mo. 
Committee  on  core  losses:  Chairman,  A.  E.  Kennelly. 

Committee  on  substitute  deoxidizers:  Chairman,  J.  R.  Cain,  chemist,  United 
States  Bureau  of  Standards,  Wasliington,  D.  C. 

Electrical  advisory  comnilttee :  Cliairman,  A.  E.  Kennelly. 
Committee  on  electric  insulation :  Chairman,  P.  B.  Jewett. 
Finance  committee  :  Chairnian,  Gano  Dunn. 

Connnittee  on  fatigue  phenomena  of  metals:  Chairman  H.  F.  Moore,  research 
profe.s.sor  of  engiuetTing  materials,  University  of  Illinois,  Urbana,  111. 

Committee  on  new  hardness  testing  machine.  Chairman,  H.  L.  Whittemore, 
mechanical  engineer,  United  States  Bureau  of  Standards,  Washington,  D.  C. 

Committee  on  economic  theory  of  highway  imi)rovements :  Chairman,  T. 
R.  Agg. 

Committee  on  Neumann  bands:  Chairman,  Charles  E.  Munroe,  National  Re- 
search Council,  Wasliington,  D.  C. 
Committee  on  Publication:  Chairman,  Arthur  M.  Greene,  jr. 
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Piilverizinjx  coinniitiiH^  (joint  committee  with  milling  committee  of  American 
Institute  of  Mining  and  ]M(4sillur^;iciil  I^]ngineers)  :  Honorary  chairman,  Robert 
H.  Richards,  professor  emeritus  of  mining  engineering,  Massachusetts  Insti- 
tute of  Technology,  Jamaica  l*lain,  Mass.;  chairman,  Galen  H.  Clevenger. 

Connnittee  on  character  and  use  of  road  materials:  Chairman,  H.  S.  Mattl- 
niore,  engineer  of  tests,  Pennsylvania  State  Highway  Department,  Harrisburg, 
Pa. 

Committee  on  physical  changes  in  iron  and  steel  below  the  thermal  critical 
range :  Chairman,  Zay  Jefferies,  Aluminum  Castings  Co.,  Cleveland,  Ohio. 

Steel  advisory  committee :  Chairman,  Henry  M.  Howe. 

Connnittee  on  heat  treatment  of  carbon  steel :   Chairman,  Henry  M.  Howe. 

Committee  on  high-speed  tool  steels:  Chairman,  J.  V.  Emmons,  metallurgist, 
Cleveland  Twist  Drill  Co.,  Cleveland,  Ohio. 

Committee  on  steel  ingots :  Chairman,  W.  P.  Barba,  3107  Coulter  Street,  Phila- 
delphia, Pa. 

Committee  on  elimination  of  inclusions  from  steel :  Chairman,  H.  D.  Hibbard, 
consulting  engineer,  144  East  Seventh  Street,  Plainfield,  N.  J. 

Committee  on  structural  design  of  roads :  Chairman,  A.  T.  Goldbeck,  engineer 
of  tests,  United  States  Bureau  of  Public  Roads,  Washington,  D.  C. 

Committee  on  uses  of  tellurium  and  selenium :  Chairman,  Arthur  E.  Hall, 
American  Smelting  &  Refining  Co.,  Omaha,  Nebr. 

Committee  on  electric-arc  welding:  Chairman,  Henry  M.  Hobart,  consulting 
engineer,  General  Electric  Co.,  Schenectady,  N.  Y. 

Committee  on  gas  welding :  Chairman,  S.  W.  Miller,  president  of  the  Rochester 
Welding  Works,  Rochester,  N.  Y. 

Committee  on  resistance  welding:  Chairman,  H.  Lemp,  engineer  of  the  Erie 
Works,  General  Electric  Co.,  Erie  Pa. 

Committee  on  standard  tests  for  welds :  Chairman,  F.  M.  Farmer,  chief  engi- 
neer of  the  Electric  Testing  Laboratories,  Eightieth  Street  and  East  End  Avenue, 
New  York  City. 

Committee  on  thermit  welding:  Chairman,  J.  H.  Deppeler,  chief  engineer  of 
the  Metal  &  Thermit  Corporation,  92  Bishop  Street,  Jersey  City,  N.  J. 

Committee  on  welding  of  storage  tanks :  Chairman,  J.  C.  Lincoln,  president  of 
the  Lincoln  Electric  Co.,  Cleveland,  Ohio. 

Committee  on  welding  conference :  Chairman,  A.  S.  Kinsey,  professor  of  shop 
practice,  Stevens  Institute  of  Technology,  Hoboken;  N.  J. 

Committee  on  welding  wire  specifications :  Chairman,  C.  A.  McCune,  sales  en- 
gineer. Page  Steel  &  Wire  Co.,  suite  1054,  Grand  Central  Terminal,  New  York 
City. 

Committee  on  training  of  welding  operators :  Chairman,  W.  Spraragen,  secre- 
tary of  the  division  of  engineering.  National  Research  Council,  29  West  Thirty- 
ninth  Street,  New  York  City. 

Committee  on  specifications  of  steel  to  be  welded:  Chairman,  W.  J.  Beck, 
director  of  research,  American  Rolling  Mill  Co.,  Middletown,  Ohio. 

Representatives  of  the  division  on  committees  of  the  American  Society  for 
Testing  Materials: 

Committee  A-8  on  magnetic  analysis :  R.  L.  Sanford,  physicist,  United  States 
Bureau  of  Standards,  Washington,  D.  C. 

Committee  for  the  investigation  of  sulphur  and  phosphorus  in  steel :  John  H. 
Hall,  metallurgical  engineer,  Taylor-Wharton  Iron  &  Stc^el  Co.,  High  Bridge,  N.  J. 

IX.  Division  of  Chemistry  and  Chemical  Technology. 

Chairman,  F.  G.  Cottrell. 

Vice  Chairman,  Julius  Stieglitz. 
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EXECUTIVE  COMMITTEE. 

Cliairman,  F.  G.  Cottrell ;  vice  cliairinan,  Julius  Stieglitz  ;  C.  L.  Alsberg,  Wilder 
D.  Bancroft,  John  Johnston,  A.  B.  Lamb. 

MEMBERS  OF  THE  DIVISION. 

F.  G.  Cottrell,  National  Research  Council,  Washington,  D.  C. 

AMERICAN  CHEMICAL  SOCIETY. 

C.  L.  Alsberg,  chief  of  the  United  States  Bureau  of  Chemistry,  Washington, 
D.  C. 

Wilder  D.  Bancroft,  professor  of  physical  chemistry,  Cornell  University, 
Ithaca,  N.  Y. 

C.  G.  Derick,  research  chemist,  National  Aniline  &  Chemical  Co.  (Inc.), 
Buffalo,  N.  Y. 

J.  M.  Francis,  chemical  superintendent  of  Parke  Davis  &  Co.,  Detroit,  Mich. 

E.  C.  Franklin,  professor  of  organic  chemistry  and  dean  of  graduate  study, 
Leland  Stanford  Junior  University,  Stanford  University,  Calif. 

W.  F.  Hillebrand,  chief  chemist,  United  States  Bureau  of  Standards,  Wash- 
ington, D.  C. 

John  Johnston,  Sterling  professor  of  chemistry,  Yale  University,  New  Haven, 
Conn. 

Julius  Stieglitz,  professor  of  chemistry,  University  of  Chicago,  Chicago,  111. 
J.  E.  Teeple,  consulting  chemist  and  chemical  engineer,  50  West  Forty-first 
Street,  New  York  City. 

AMERICAN  ELECTROCHEMICAL  SOCIETY. 

Colin  G.  Fink,  manager  of  research  laboratories,  Chile  Exploration  Co.,  Two 
hundred  and  second  Street  and  Tenth  Avenue,  New  York  City. 

AMERICAN  INSTITUTE  OF  CHEMICAL  ENGINEERS. 

Hugh  K.  Moore,  manager  of  reseach  laboratory,  Brown  Co.,  Berlin,  N.  H. 

AMERICAN    CERAMIC  SOCIETY. 

Albert  V.  Bleininger,  ceramic  chemist,  United  States  Bureau  of  Standards, 
Pittsburgh,  Pa. 

MEMBERS  AT  LARGE. 

C.  H.  Herty,  editor  of  the  Journal  of  Industrial  and  Engineering  Chemistry,  1 
Madison  Avenue,  New  York  City. 

G.  A.  Hulett,  professor  of  physical  chemistry,  Princeton  University,  Prince- 
ton, N.  J. 

A.  B.  Lamb,  professor  of  chemistry  and  director  of  the  chemical  laboratory, 
Harvard  University,  Cambridge,  Mass. 

A.  A.  Noyes,  director  of  chemical  research,  California  Institute  of  Technology, 
Pasadena,  Calif. 

C.  L.  Parsons,  cf)nsulting  chemist,  Unit(Hl  States  Bureau  of  Mines;  secretary 
of  the  American  Chemical  Society,  1709  G  Street,  Washington,  I).  C. 

E.  W.  Washburn,  professor  of  ceramic  chemistry  and  head  of  the  department 
of  ceramic  engineering,  University  of  Illinois,  Urbana,  111. 

Burton  E.  Livingston,  liaison  member  from  the  division  of  biology  and  agri- 
culture :  proft'ssor  of  plant  physiology  and  director  of  the  laboratory  of  plant 
physiology,  Johns  Hopkins  University;  permanent  secretary  of  the  American 
Association  for  the  Advancement  of  Science.  Washington,  D.  C. 

A  representative  of  the  division  of  Federal  relations. 
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COMMITTKES. 

Comnilttoe  on  ceramic  research :  Chairman,  Albert  V.  Bleininger. 

Committee  on  chemistry  of  colloids:  Cliairman,  H.  N.  Holmes,  professor  of 
chemistry,  Oberlin  College,  Oberlin,  Ohio. 

Committee  on  contact  catalysis :  Chairman,  Wilder  D.  Bancroft. 

Committee  on  explosives  investigations:  Cliairman,  Charles  E.  Munroe,  Na- 
tional Research  Coimcil,  Washington,  D.  C. 

Committee  on  methods  of  organic  analysis :  Chairman,  C.  G.  Derick. 

Committee  on  pharmaceutical  research :  Chairman,  J.  M.  Francis. 

Committee  on  sewage  disposal:  Chairman,  Edward  Bartow,  professor  of 
sanitary  chemistry.  University  of  Illinois,  Urbana,  111. 

Committee  on  synthetic  drugs :  Chairman,  Julius  Stieglitz. 

Representative  of  the  division  on  committee  of  the  American  Petroleum 
Institute  on  improvement  of  methods :  Robert  E.  Wilson,  director  of  the  research 
laboratory  of  applied  chemistry,  Massachusetts  Institute  of  Technology,  Cam- 
bridge, Mass. 

X.  Division  of  Geology  and  Geography. 

Chairman,  E.  B.  Mathews. 

Vice  chairman,  N.  M.  Fenneman. 

Secretary,  H.  P.  Little. 

EXECUTIVE  COMMITTEE. 

Chairman,  E.  B.  Mathews ;  vice  chairman,  N.  M.  Fenneman ;  Isaiah  Bowman, 
A.  H.  Brooks,  R.  A.  F.  Penrose,  jr.,  Walter  S.  Tower,  David  White. 

MEMBERS  OF  THE  DIVISION. 
ASSOCIATION  OF  AMERICAN  GEOGRAPHERS. 

W.  M.  Davis,  professor  emeritus  of  geology,  Harvard  University,  Cambridge, 
Mass. 

N.  M.  Fenneman,  professor  of  geology  and  geography,  University  of  Cincin- 
nati, Cincinnati,  Ohio. 

Walter  S.  Tower,  Consolidated  Steel  Co.,  165  Broadway,  New  York  City. 

AMERICAN  GEOGRAPHICAL  SOCIETY. 

Isaiah  Bowman,  director  of  the  American  Geographical  Society,  Broadway 
at  One  hundred  and  fifty-sixth  Street,  New  York  City. 

GEOLOGICAL  SOCIETY  OF  AMERICA. 

John  M.  Clarke,  State  geologist  and  paleontologist;  director  of  the  State 
museum,  Education  Building,  Albany,  N.  Y. 

Whitman  Cross,  geologist.  United  States  Geological  Survey,  Washington,  D.  C. 

R.  A.  Daly,  professor  of  geology,  Harvard  University,  Cambridge,  Mass. 

II.  E.  Gregory,  Silliman  professor  of  geology,  Yale  University ;  superintendent 
of  the  geological  and  natural  history  survey  of  Connecticut,  New  Haven,  Conn. 

A.  C.  Lawson,  professor  of  mineralogy  and  geology,  University  of  California, 
Berkeley,  Calif. 

C.  K.  Leith,  professor  of  geology,  University  of  Wisconsin,  Madison,  Wis. 

PALEONTOLOGICAL  SOCIETY. 

T.  Wayland  Vaughan,  chief  of  the  section  of  coastal  plains  investigations, 
United  States  Geological  Survey,  Washington,  D.  C. 
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NATIONAL   GEOGRAPHIC  SOCIETY. 

Gilbert  Grosvenor,  president  and  editor  of  the  National  Geographic  Society, 
Wasliington,  D.  C. 

REPRESENTATIVE  OP  THE  DIVISION  OF  FEDERAL  RELATIONS. 

George  Otis  Smith,  director  of  the  United  States  Geological  Survey,  Wash- 
ington, D.  C. 

MEMBERS    AT  LARGE. 

Ralph  Arnold,  consulting  geologist,  925  Union  Oil  Building,  Los  Angeles,  Calif. 
Kliot  Bhickwelder,  consulting  geologist,  317  Railway  Exchange  Building, 
Denver,  Colo. 

A.  H.  Brooks,  geologist  in  charge,  division  of  Alaskan  mineral  resources, 
Uniteil  States  Geological  Survey,  Washington,  D.  C. 

Arthur  L.  Day,  director  of  the  Geophysical  Laboratory,  Carnegie  Institution 
of  Washington,  Washington,  D.  C. 

Ellsworth  Huntington,  research  associate  in  geography,  Yale  University,  New 
Haven,  Conn. 

Douglas  W.  Johnson,  professor  of  physiography,  Columbia  University,  New 
York  City. 

E.  B.  Mathews,  professor  of  mineralogy  and  petrography,  Johns  Hopkins 
University ;  State  geologist  of  Maryland ;  director  of  the  State  weather  service, 
Baltimore,  Md. 

R.  A.  F.  Penrose,  jr.,  consulting  geologist,  460  Bullitt  Building,  Philadelphia,  Pa. 
David  White,  chief  geologist,  United  States  Geological  Survey,  Washington, 
D.  C. 

COMMITTEES. 

Committee  on  Becker  memorial  fellowship :  Chairman,  John  Hays  Hammond, 
Washington,  D.  C. 

Committee  on  financial  resources :  Chairman,  Ralph  Arnold^. 

Committee  on  development  of  geographical  sciences:  Chairman,  N.  M.  Fenne- 
man. 

Committee  on  paleobotany:  Chairman,  David  White. 
Committee  on  sedimentation  :  Chairman,  T.  Wayland  Vaughan. 
Representative  of  the  division  on  advisory  council  of  the  United  States 
Board  of  Surveys  and  Maps :  E.  B.  Mathews. 

XI.  Division  of  Medical  Sciences. 

Chairman,  George  W.  McCoy. 
Vice  chairman,  Frederick  P.  Gay. 

executive  committee. 

Chairman,  George  W.  McCoy ;  vice  chairman,  Frederick  P.  Gay ;  Henry  A. 
Christian,  Simon  Flexner,  W.  H.  Howell,  Reid  Hunt,  V.  C.  Vaughan. 

MEMBERS  OF  THE  DIVISION. 

George  W.  McCoy,  director  of  the  Hygiene  Laboratory,  United  States  Public 
Health   Service,  Washington,   D.  C. 

AMERICAN    ASSOCIATION    OF  ANATOMISTS. 

Clarence  M.  Jackson,  profes.«;or  of  anatomy  and  director  of  the  department  of 
anatomy,  University  of  Minnesota,  Minneapolis,  Mmn. 
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AMERICAN  ASSOCIATION  OF  rATHOLOGISTS  AND  BACTERIOLOGISTS. 

Ifovvard  T.  Karsner,  professor  of  patlioloj^y,  Western  Reserve  University, 
Ck^veianil;  Oliio. 

AMERICAN   NEUROLOGICAL  ASSOCIATION. 

Huj^li  T.  Patrick,  associate  professor  of  nervous  and  mental  diseases,  medical 
scliool,  Nortliwestern  University,  Chicago,  111. 

AMERICAN  PHYSIOLOGICAL  SOCIETY. 

W.  H.  Howell,  assistant  director  of  the  school  of  hygiene  and  public  health 
and  professor  of  physiology,  Jolms  Hopkins  University,  Baltimore,  Md. 

AMERICAN    MEDICAL  ASSOCIATION. 

R.  T.  Woodyatt,  associate  professor  of  medicine,  Rush  Medical  College,  Chi- 
cago, 111. 

AMERICAN  ROENTGEN  RAY  SOCIETY. 

Augustus  W.  Crane,  420  South  Rose  Street,  Kalamazoo,  Mich. 

AMERICAN   SOCIETY  FOE  CLINICAL  INVESIriGATION. 

Henry  A.  Christian,  Hersey  professor  of  the  theory  and  practice  of  physic. 
Harvard  University ;  physician  in  chief,  Peter  Bent  Brigham  Hospital,  Boston, 
Mass. 

AMERICAN  SOCIETY  FOR  EXPERIMENTAL  PATHOLOGY. 

Peyton  Rous,  associate  member  of  the  department  of  pathology  and  bacte- 
riology, Rockefeller  Institute  for  Medical  Research,  Sixty-sixth  Street  and 
Avenue  A,    New  York  City. 

AMERICAN   SOCIETY  FOR  PHARMACOLOGY  AND  EXPERIMENTAL  THERAPEUTICS. 

Reid  Hunt,  professor  of  pharmacology,  Harvard  University,  Boston,  Mass. 

AMERICAN  SOCIETY  OF  BIOLOGICAL  CHEMISTS. 

Graham  Lusk,  professor  of  physiology,  Cornell  University  Medical  College, 
New  York  City. 

AMERICAN   SURGICAL  ASSOCIATION. 

George  W.  Crile,  professor  of  surgery,  Western  Reserve  University,  Cleveland, 
Ohio. 

AMERICAN   VETERINARY    MEDICAL  ASSOCIATION. 

L.  W.  Goss,  veterinary  school,  Ohio  State  University,  Columbus,  Ohio. 

ASSOCIATION    OF   AMERICAN  PHYSICIANS. 

W.  S.  Thayer,  professor  of  clinical  medicine,  Johns  Hopkins  University, 
Baltimore,  Md. 

NATIONAL  DENTAL  ASSOCIATION. 

Thomas  B.  Hartzell,  profes,sor  of  mouth  infections,  medical  school.  University 
of  Minnesota,  Minneapolis,  Minn. 

MEMBERS   AT  LARGE. 

David  L.  Edsall,  Jackson  professor  of  clinical  medicine  and  dean  of  the  medi- 
cal school,  Harvard  University ;  chief  of  medical  service,  Massachusetts  General 
Hospital,  Boston,  Mass. 

Joseph  Erl anger,  professor  of  physiology,  school  of  medicine,  Washington 
University,  St.  Louis,^Mo. 
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Simon  Flexner,  director  of  research  laboratories,  Rockefeller  Institute  for 
Medical  Research,  Sixty-sixth  Street  and  Avenue  A,  New  York  City. 

Frederick  P.  Gay,  professor  of  pathology,  University  of  California,  Berkeley, 
Calif. 

G.  Carl  Huber,  professor  of  anatomy  and  director  of  the  anatomic  labora- 
tories, University  of  Michigan,  Ann  Arbor,  Mich. 

Allan  J.  McLaughlin,  Assistant  Surgeon  General,  United  States  Public  Health 
Service,  Washington,  D.  C. 

R.  M.  Pearce,  Rockefeller  Foundation,  61  Broadway,  New  York  City. 

Rear  Admiral  Edward  R.  Stitt,  Surgeon  General  and  Chief  of  the  Bureau  of 
INIedicine  and  Surgery,  United  States  Navy,  Washington,  D.  C. 

V.  C.  Vaughan,  professor  of  hygiene  and  physiological  chemistry  and  dean  of 
the  medical  school.  University  of  Michigan,  Ann  Arbor,  Mich. 

William  H.  Welch,  director  of  the  school  of  hygiene  and  public  health,  Johns 
Hopkins  University,  Baltimore,  Md. 

H.  Gideon  Wells,  professor  of  pathology.  University  of  Chicago;  director  of 
the  Otho  S.  A.  Sprague  Memorial  Institute,  Chicago,  IlL 

A  representative  of  the  division  of  Federal  relations. 

COMMITTEES. 

Committee  on  anatomy :  Chairman,  Clarence  M.  Jackson. 
Committee  on  dental  investigations:  Chairihan,  Thomas  B.  Hartzell. 
Committee  on  neurology  and  psychiatry :  Chairman,  Hugh  T.  Patrick. 
Conmiittee  to  formulate  plans  for  the  production  of  pure  proteins  and  related 
materials  for  research  purposes :  Chairman,  H.  Gideon  Wells. 
Committee  on  X-ray:  Chairman,  August  W.  Crane. 

XII.  Division  of  Biology  and  Agkiculture. 

Chairman,  C.  E.  McClung. 
Vice  chairman,  L.  R.  Jones. 

EXECUTIVE  committee. 

Chairman.  C.  E.  McClung;  vice  chairman,  L.  R.  Jones;  I.  W.  Bailey,  J.  R. 
Murlin,  P.  J.  Parrott,  Walter  T.  Swingle,  A.  F.  Woods. 

MEMBERS  OF  THE  DIVISION. 
AMERICAN   SOCIETY   OF  AGRONOMY. 

diaries  V.  Piper,  agrostologist  in  charge,  forage  crop  investigations,  United 
States  Bureau  of  Plant  Industry,  Washington,  D.  C. 

SOCIETY    OF   AMERICAN  BACTERIOLOGISTS. 

Samuel  C.  Prescott,  professor  of  industrial  l)i()logy,  Massachusetts  Institute  of 
Technology,  Cambridge,  Mass. 

BOTANICAL    SOCIKTY    OP  AMERICA. 

H.  H.  Bartlett,  associate  professor  of  botany,  and  director  of  gardens  and 
arboretum.  University  of  Michigan,  Ann  Arbor,  Mich. 

William  Crocker,  associate  professor  of  plant  physiology,  University  of 
Chicago,  Chicago,  111. 

L.  R.  Jones,  professor  of  plant  pathology,  University  of  Wisconsin,  Madison, 
\Vi5. 


APPl'lNDIX  A. 


61 


AMKUICAN   ASSOCIATION   OF  ECONOMIC  HNTOMOLOOISTS. 

P.  J.  Parrott,  entomologist,  New  York  Agricultural  Experiment  Station, 
(ItMieva,  N.  Y. 

ECOLOGICAL   SOCIETY  OF  AMERICA. 

Ellsworth  Huntington,  research  associate  in  geography,  Yale  University,  New 
lUiven,  Conn. 

SOCIETY  OF  AMERICAN  FORESTERS. 

Harrington  Moore,  president  of  the  Ecological  Society  of  America,  925  Park 
Avenue,  New  York  City. 

AMERICAN   GENETIC  ASSOCIATION. 

G.  N.  Collins,  botanist.  United  States  Bureau  of  Plant  Industry,  Washing- 
ton, D.  C. 

AMERICAN   SOCIETY   FOR   HORTICULTURAL  SCIENCE. 

U.  p.  Hedrick,  horticulturist.  New  York  Agricultural  Experiment  Station, 
Geneva,  N.  Y. 

AMERICAN   PHYTOPATHOLOGICAL  SOCIETY. 

George  R.  Lyman,  pathologist  in  charge,  plant  disease  survey,  United  States 
Bureau  of  Plant  Industry,  Washington,  D.  C. 

AMERICAN  SOCIETY  OF  ZOOLOGISTS. 

M.  F.  Guyer,  professor  of  zoology,  University  of  Wisconsin,  Madison,  Wis. 

F.  R.  Lillie,  professor  of  embryology.  University  of  Chicago,  Chicago,  111. 

G.  H.  Parker,  professor  of  zoology.  Harvard  University,  Cambridge,  Mass. 

REPRESENTATIVE  OF  THE  DIVISION  OF  FEDERAL  RELATIONS. 

Karl  F.  Kellerman,  physiologist  and  associate  chief,  United  States  Bureau 
of  Plant  Industry,  Washington,  D.  C. 

MEMBERS   AT  LARGE. 

I.  W.  Bailey,  associate  professor  of  forestry,  Bussey  Institution,  Harvard 
University,  Forest  Hills,  Mass. 

Burton  E.  Livingston,  professor  of  plant  physiology,  and  director,  laboratory  of 
plant  physiology,  Johns  Hopkins  University ;  permanent  secretary  of  the  Ameri- 
can Association  for  the  Advancement  of  Science,  Washington,  D.  C. 

C.  E.  McClung,  professor  of  zoology,  and  director  of  the  zoological  laboratory, 
University  of  Pennsylvania,  Philadelphia,  Pa. 

C.  F.  Marbut,  geologist  in  charge  of  soil  survey.  United  States  Bureau  of 
Soils,  Washington,  D.  C. 

A.  G.  Mayor,  director  of  the  department  of  marine  biology,  Carnegie  Institu- 
tion of  Washington,  Tortugas,  Fla.    (276  Nassau  Street,  Princeton,  N.  J.) 

Henry  F.  Moore,  Deputy  Commissioner  of  the  United  States  Bureau  of 
Fisheries,  Washington,  D.  C. 

J.  R.  Murlin,  professor  of  physiology,  and  director  of  the  department  of  vital 
economics,  University  of  Rochester,  Rochester,  N.  Y. 

Wilfred  H.  Osgood,  assistant  curator  of  mammalogy  and  ornithology,  Field 
Museum  of  Natural  History,  Chicago,  111. 
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Walter  T.  Swinjrle,  physiologist  in  charge,  crop  physiology  and  breeding  in- 
vestigations, United  States  Bureau  of  Plant  Industry,  Washington,  D.  C. 
A.  P.  Woods,  president  of  the  University  of  Maryland,  College  Park,  Md. 

COMMITTEIOS. 

Advisory  Board  of  the  American  Institute  of  Baking:  Chairman,  Harry  B. 
Barnard,  director,  American  Institute  of  Baking,  Minneapolis,  Minn. 

Conmiittee  on  cooperation  and  coordination:  Chairman,  F.  R.  Lillie. 

Committee  on  educaticmal  relations :  Chairman,  L.  R.  Jones. 

Committee  on  Eugenics :  Cluiirman,  C.  B.  Davenport,  director  of  the  eugenics 
record  ofhce,  eugenics  laboratory,  Carnegie  Institution  of  Washington,  Cold 
Spring  Harbor,  N.  Y. 

Committee  on  fellowships :  Chairman,  M.  F.  Guyer. 

Committee  on  fertilizers :  Chairman,  J.  G.  Lipman,  director  of  the  New 
Jersey  Agricultural  Experiment  Station,  New  Brunswick,  N.  J. 

Subcommittee  on  physiological  salt  requirements  of  cultivated  plants: 
Chairman,  A.  G.  McCall,  professor  of  geology  and  soils.  University  of  Mary- 
land, College  Park,  Md. 

Committee  on  food  and  nutrition :  Chairman,  J.  R.  Murlin. 

Subcommittee  on  animal  nutrition :  Chairman,  H.  P.  Armsby,  director  of  the 
institute  of  animal  nutrition,  Pennsylvania  State  College,  State  College,  Pa. 

Subcommittee  on  human  nutrition :  Chairman,  J.  R.  Murlin, 

Committee  on  forestry:  Chairman,  Raphael  Zon,  forest  economist,  United 
States  Forest  Service,  Washington,  D.  C. 

Committee  on  marine  biological  laboratory :  Chairman,  F.  R.  Lillie. 

Committee  on  oceanography :  Chairman,  Henry  F.  Moore. 

Committee  on  phytopathology :  Chairman,  George  R.  Lyman. 

Committee  on  phytopathology  in  the  Tropics :  Chairman,  W.  A.  Orton,  plant 
pathologist,  United  States  Bureau  of  Plant  Industry,  Washington,  D.  C. 

Committee  to  secure  list  of  current  problems:  Chairman,  G.  N.  Collins. 

COMMITTEES  OF  SCIENTIFIC  SOCIETIES  IN  COOrEUATION  WITH  THE  DIVISION. 

American  Society  of  Agronomy  :  Chairman,  Charles  V.  Piper. 

Society  of  American  Bacteriologists :  Clinirman,  Samuel  C.  I*rescott. 

Botanical  Society  of  America :  Chairman,  N.  L.  Britton,  director  in  chief  of 
the  New  York  Botanical  Garden,  Bronx  Park,  New  York  City. 

Ecological  Society  of  America :  Chairman,  Barrington  Moore. 

American  Association  of  P^conomic  Entomologists :  Chairman,  Walter  C. 
O'Kane,  professor  of  economic  entomology.  New  Hampshire  College  of  Agricul- 
ture and  Mechanic  Arts,  Durham,  N.  II. 

American  Six-iety  fin-  1  lorticuliural  Science:  Chairnian,  U.  P.  lledrick. 

American  Society  of  Naturalists:  Chairman,  I>radley  M.  Davis,  professor  of. 
botany.  University  of  Michigan,  Ann  Arbor,  Mich. 

American  Society  of  Zoologists:  Chairman,  F.  R.  Lillie. 

XIII.  Division  of  A.ntiikopology  and  Psychology, 

Chairman.  (Mark  Wis.^ler. 
Vice  chairman,  G.  E.  Seashore. 

EXKCl'TIVK  CONf  M  11  TEE. 

Chairman,  Clark  Wissler :  vice  chairman.  (\  K.  Seashore;  R.  B.  Dixon,  Ray- 
mond Dodge,  J.  Walter  Fewkes,  E.  L.  Thorndike, 
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MEMBERS  OF  THE  DIVISION. 
AMERICAN  ANTHROPOLOGICAL  ASSOCIATION. 

R.  B.  Dixon,  professor  of  anthropology,  Harvard  University,  Cambridge,  Mass. 
J.  Walter  Fewkes,  chief  of  the  Bureau  of  American  Ethnology,  Smithsonian 
Institution,  Washington,  D.  C. 

F.  AV.  Hodge,  Museum  of  the  American  Indian,  Broadway  at  One  hundred 
and  fifty-fifth  Street,  New  York  City. 

A.  L.  Kroeber,  curator  of  anthropology.  Museum  of  Anthropology;  professor 
of  anthropology.  University  of  California,  Berkeley,  Calif. 

Berthold  Laufer,  curator  of  anthropology.  Field  Museum  of  Natural  History, 
Chicago,  111. 

Clark  Wissler,  curator  of  anthropology,  American  Museum  of  Natural  His- 
tory, New  York  City. 

AMERICAN    PSYCHOLOGICAL  ASSOCIATION. 

James  R.  Angell,  president  of  the  Carnegie  Corporation,  522  Fifth  Avenue, 
New  York  City. 

Raymond  Dodge,  professor  of  psychology,  Wesleyan  University,  Middletown, 
Conn. 

C.  E.  Seashore,  dean  of  the  graduate  college,  and  professor  of  psychology, 
State  University  of  Iowa,  Iowa  City,  Iowa. 

H.  C.  Warren,  Stuart  professor  of  psychology,  Princeton  University,  Prince- 
ton, N.  J. 

J.  B.  Watson,  Baltimore,  Md. 

G.  M.  Whipple,  professor  of  experimental  education,  University  of  Michigan, 
Ann  Arbor,  Mich. 

MEMBERS  AT  LARGE. 

J.  H.  Breasted,  professor  of  egyptology  and  oriental  history.  University  of 
Chicago,  Chicago,  111. 

S.  I.  Franz,  scientific  director.  Government  Hospital  for  the  Insane,  Washing- 
ton, D.  C. 

P.  E.  Goddard,  curator  of  ethnology,  American  Museum  of  Natural  History, 
New  York  City. 

L.  M.  Terman,  professor  of  education,  Leland  Stanford  Junior  University, 
Stanford  University,  Calif. 

E.  L.  Thorndike,  professor  of  educational  psychology.  Teachers'  College,  Co- 
lunibia  University,  New  York  City. 

A.  M.  Tozzer,  associate  professor  of  anthropology  and  curator  of  middle 
American  archeology  and  ethnology,  Peabody  Museum  of  American  Archeology 
"and  Ethnology,  Harvard  University,  Cambridge,  Mass. 

A  representative  of  the  division  of  Federal  relations. 

COMMITTEES. 

Committee  on  anthropological  and  psychological  study  of  the  people  of  the 
United  States:  Chairman,  Clark  Wissler. 

Committee  on  archeological  survey  of  the  States  of  Illinois,  Indiana,  Iowa, 
and  Missouri :  Chairman,  R.  B.  Dixon. 

State  subcommittee  for  Indiana :  Chairman,  Amos  W.  Butler. 

State  subcommittee  for  Illinois :  Chairman,  Berthold  Laufer. 

State  subcommittee  for  Iowa :  Chairman,  B.  F.  Shanibaugh. 

Committee  on  child  welfare  research :  Chairman,  Clark  Wissler. 
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Committee  on  initiation  of  a  journal  of  psychological  abstracts  (joint  com- 
mittee with  the  American  Psychological  Association)  :  Chairman,  C.  E.  Sea- 
shore. 

Advisory  committee  on  problems  of  military  psychology:  Chairman,  Walter 
Dill  Scott,  Northwestern  University,  Evanston,  111. 

Connnittee  on  national  intelligence  tests :  Chairman,  G.  M.  Whipple. 

Committee  on  nystagmus  research:  Chairman,  Clark  Wissler. 

Committee  on  organized  search  for  research  talent  among  college  students: 
Chairman,  G.  E.  Seashore. 

Committee  on  personnel  research  in  business  and  industry :  Chairman, 
Beardsley  Ruml,  assistant  to  the  president  of  the  Carnegie  Corporation,  522 
Fifth  Avenue,  New  York  City. 

Conmiittee  on  prediction  of  success  of  students  entering  higher  institutions: 
Chairman,  W.  V.  Bingham,  professor  of  applied  psychology,  Carnegie  Institute 
of  Technology,  Pittsburgh,  Pa. 

Committee  on  specific  projects  outside  of  the  United  States:  Chairman,  J. 
Walter  Fewkes. 

Committee  of  the  National  Association  of  Directors  of  Educational  Re- 
search to  cooperate  with  the  division :  Chairman,  M.  E.  Haggerty,  professor 
of  educational  psychology.  University  of  Minnesota,  Minneapolis,  Minn. 

Representative  of  the  division  on  committee  on  health  examinations  of  the 
American  Physical  Education  Association :  E.  A.  Hooton,  Peabody  Museum, 
Harvard  University,  Cambridge,  Mass. 

Research  Fellowship  Board. 

A  sum,  amounting  to  $500,000  for  the  period  May  1,  1919,  to  June  30,  1925, 
has  been  pledged  to  be  appropriated  by  the  Rockefeller  Foundation  to  the  Na- 
tional Research  Council  for  the  maintenance  of  National  Research  fellowships 
in  physics  and  chemistry,  under  the  direction  of  a  research  fellowship  board 
appointed  by  the  council  of  the  National  Academy  of  Sciences  and  the  executive 
board  of  the  National  Research  Council  acting  jointly. 

The  members  appointed  on  this  board  serve  for  a  period  of  five  years.  With 
them  the  chairmen  of  the  divisions  of  physical  sciences  and  of  chemistry  and 
chemical  technology,  appointed  annually,  serve  in  an  ex  oflicio  capacity. 

MEMBERS   OF   THE  BOARD. 

Simon  Flexner,  chairman,  director  of  research  laboratories.  Rockefeller 
Institute  for  Medical  Research,  Sixty-sixth  Street  and  Avenue  A,  New  York 
City. 

K.  T.  Compton,  assistant  professor  of  physics,  Princeton  University,  Prince- 
ton, N.  J. 

George  E.  Hale,  director  of  the  Mount  Wilson  Observatory,  Carnegie  Insti- 
tution of  Washington,  Pasadena,  Calif. 

Elmer  P.  Kohler,  professor  of  chemistry.  Harvard  University,  Cambridge, 
Mass. 

R.  A.  Millikan,  professor  of  physics.  University  of  Chicago,  Chicago,  111. 
A.  A.  Noyes,  director  of  chemical  research,  California  Institute  of  Tech- 
nology', Pasadena,  Calif. 

EX  OFFICIO. 

F.  G.  Cottrell,  chairman  of  the  division  of  rliomistry  and  chemical  technology. 
National  Research  Council,  Washington,  D.  C. 
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Augustus  Trowbridge,  professor  of  physics,  Princeton  University ;  chairman  of 
the  division  of  physical  sciences,  National  Research  Council;  executive  secre- 
tary of  the  research  fellowship  board  for  1920-21,  Washington,  D.  G. 

Fellowships  for  1920-21  have  been  awarded  to  the  following  persons,  who 
have  demonstrated  a  high  order  of  ability  in  research,  for  the  purpose  of  en- 
abling them  to  conduct  investigations  at  educational  institutions  which  make 
atlequate  provision  for  research  in  physics  and  chemistry: 


IN  CHEMISTRY. 


James  A.  Beattie 
Arthur  F.  Benton 
Francis  W.  Bergstrom 
F.  Russell  Bichowsky 
Frederick  L.  Browne 
Emmett  K.  Carver 
George  L.  Clark 


Edwin  J.  Cohn 
Roscoe  G.  Dickinson 
RoUa  N.  Harger 
Selig  Hecht 
Martin  C.  Henke 
David  C.  Jones 
Morris  Kharasch 


Albert  G.  Loomis 
John  P.  Minton 
Axel  R.  Olson 
Henry  C.  Parker 
Worth  H.  Rodebush 


IN  PHYSICS. 


Ernest  F.  Barker 
Gregory  Br eit 
John  S.  Foster 
Paul  S.  Helmick 


Leonard  B.  Loeb 
John  P.  Minton 
George  P.  Paine 
Plenry  DeW.  Smyth 


Louis  T.  E.  Thompson 
Joseph  Valasek 


APPEJSTDIX  B. 
ARTICLES  OF  ORGANIZATION  AS  AMENDED  UP  TO  JUNE  30,  1921. 

PREAMBLE. 

The  National  Academy  of  Sciences,  under  the  authority  conferred  upon  it  by 
its  charter  enacted  by  Congress,  and  approved  by  President  Lincoln  on  March  3, 
1863,  and  pursuant  to  the  request  expressed  in  an  Executive  order  made  by 
President  Wilson  on  May  11,  1918,  adopts  the  following  articles  of  organization 
for  the  National  Research  Council,  to  replace  the  temporary  organization  under 
which  it  has  operated  heretofore: 

ARTICLE  I  PURPOSE. 

It  shall  be  the  purpose  of  the  National  Research  Council  to  promote  research 
in  the  mathematical,  physical,  and  biological  sciences,  and  in  the  application 
of  these  sciences  to  engineering,  agriculture,  medicine,  and  other  useful  arts, 
with  the  object  of  increasing  knowledge,  of  strengthening  the  national  defense, 
and  of  contributing  in  other  ways  to  the  public  welfare,  as  expressed  in  the 
Executive  order  of  May  11,  1918. 

ARTICLE  II  MEMBERSHIP, 

Section  1.  The  membership  of  the  National  Research  Council  shall  be  chosen 
with  the  view  of  rendering  the  council  an  effective  federation  of  the  principal 
research  agencies  in  the  United  States  concerned  with  the  fields  of  science  and 
technology  named  in  Article  I. 
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Sec.  2.  The  council  shall  consist  of  representatives  of  national  scientific  atid 
technical  societies ;  representatives  of  the  Government,  as  provided  in  the  Ex- 
ecutive order ;  and  representatives  of  other  research  organizations  and  other 
persons  whose  aid  may  advance  the  objects  of  the  council. 

ARTICLE  III — DIVISIONS. 

Section  1.  The  council  shall  be  organized  in  divisions  of  two  classes :  Divi- 
sions dealing  with  the  more  general  relations  and  activities  of  the  council,  and 
divisions  dealing  with  special  branches  of  science  and  technology. 

Si:c.  2.  The  initial  constitution  of  the  divisions  of  the  council  shall  be  as 
follows: 

Divisions  of  general  relations :  Division  of  Federal  relations,  division  of 
foreign  relations,  division  of  States  relations,  division  of  educational  relations, 
division  of  research  extension,  and  research  information  service. 

Divisions  of  science  and  technology :  Division  of  physical  sciences,  division  of 
engineering,  division  of  chemistry  and  chemical  technology,  division  of  geology 
and  geography,  division  of  medical  sciences,  division  of  biology  and  agriculture, 
and  division  of  anthropology  and  psychology. 

Sec  3.  The  number  of  divisions  and  the  grouping  of  subjects  in  Article  III, 
section  2,  may  be  modified  by  the  executive  board  of  the  National  Research 
Council. 

Sec.  4.  The  divisions  of  general  relations* shall  be  organized  by  the  executive 
board  of  the  National  Research  Council.    (Art.  IV,  sec.  2.) 

Sec.  5.  To  secure  the  effective  federation  of  the  principal  research  agencies 
in  the  United  States,  provided  for  in  Article  II,  a  majority  of  the  members  of 
each  of  the  divisions  of  science  and  technology  shall  consist  of  representatives 
of  scientific  and  technical  societies,  who  shall  be  chosen  as  provided  for  in 
Article  V,  section  2.  The  other  members  of  the  division  shall  be  nominated  by 
the  executive  committee  of  the  division,  approved  by  the  executive  board  of 
the  National  Research  Council,  and  appointed  in  accordance  with  Article  V, 
section  4. 

Sec.  6.  The  divisions  of  the  council,  with  the  approval  of  the  executive  board, 
may  establish  sections  and  committees,  any  of  which  may  include  members 
chosen  outside  the  membership  of  the  council. 

article  IV  ADMINISTRATION. 

Section  1.  The  affairs  of  each  division  shall  be  administered  by  a  chairman, 
one  or  more  vice  chairmen,  and  an  executive  committee,  of  which  the  chairman 
ami  vice  chairmen  shall  be  ex  officio  members.  The  officers  and  the  executive 
committee  of  each  of  the  divisions  of  general  relations  shall  be  appointed  by 
the  execut>ve  board  for  such  periods  as  may  be  determined  by  the  board,  except 
that  the  foreign  secretary  of  the  National  Academy  of  Sciences  shall  be  ex 
officio  chairman  of  the  division  of  foreign  relations.  The  officers  and  executive 
committee  of  each  of  the  divisions  of  science  and  technology  shall  be  elected 
by  the  division  at  its  annual  meeting  and  confirmed  by  the  executive  board. 

Sec.  2.  The  affairs  of  the  National  Research  Council  shall  be  administered 
by  an  executive  board,  of  which  the  oflicers  of  the  National  Research  Council, 
the  president  and  home  secretary  of  the  National  Academy  of  Sciences,  the 
president  of  the  American  Association  for  the  Advancement  of  Science,  the 
rliiiirmen  and  vice  chairmen  of  the  divisions  of  science  and  technology,  and 
the  chairmen  of  the  divisions  of  general  relations  .shall  be  members  ex  officio. 
In  the  absence  of  the  chairman  of  a  division  the  vice  chairman  or  other 
executive  officer  shall  represent  him.    The  council  of  the  National  Academy  of 
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Sciences  and  the  executive  board  of  the  National  Research  Council,  acting 
jointly,  may  nominate  additional  members,  not  to  exceed  12  in  number,  who, 
if  not  already  members  of  the  National  Research  Council,  shall  be  appointed 
thereto  by  the  president  of  the  National  Academy  of  Sciences  for  terms  of 
;  three  years.   Upon  their  retirement  chairmen  of  the  National  Research  Council 
!  shall  continue  as  members  of  the  executive  board  for  two  years  beyond  the 
t  period  of  their  appointment.    Subject  to  the  approval  of  the  executive  board 
I  the  business  of  the  council  may  be  transacted  by  an  interim  committee  con- 
I  stituted  as  defined  in  the  by-laws. 

I     Sec.  3.  The  officers  of  the  National  Research  Council  shall  consist  of  a 
'  chairman,  a  chairman  of  the  executive  board,  one  or  more  vice  chairmen,  a 
i  permanent  secretary,  and  a  treasurer,  who  shall  also  serve  as  members  and 
officers  of  the  executive  board  of  the  council. 

Sec.  4.  The  officers  of  the  National  Research  Council,  excepting  the  permanent 
secretary  and  the  treasurer,  shall  be  elected  annually  by  the  executive  board. 
The  permanent  secretary  of  the  council  shall  be  elected  by  the  executive  board 
for  a  period  of  one  year  or  more.  The  treasurer  of  the  National  Academy  of 
Sciences  shall  be  ex  officio  treasurer  of  the  National  Research  Council. 

Sec.  5.  The  duties  of  the  officers  of  the  council  and  of  the  divisions  shall  be 
fixed  by  the  executive  board. 

ARTICLE  V  NOMINATIONS  AND  APPOINTMENTS. 

Section  1.  The  Government  bureaus,  civil  and  military,  to  be  represented  in 
the  division  of  Federal  relations  and  the  scientific  and  technical  societies,  to  be 
represented  in  the  divisions  of  science  and  technology  of  the  National  Research 
council,  shall  be  determined  by  joint  action  of  the  council  of  the  National  Acad- 
emy of  Sciences  and  the  executive  board  of  the  National  Research  Council. 

Sec.  2.  Representatives  of  scientific  and  technical  societies  shall  be  nominated 
by  the  societies,  at  the  request  of  the  executive  board,  and  appointed  by  the 
president  of  the  National  Academy  of  Sciences  to  membership  in  the  council  and 
assigned  to  one  of  its  divisions. 

Sec.  3.  The  representatives  of  the  Government  shall  be  nominated  by  the 
president  of  the  National  Academy  of  Sciences  after  conference  with  the  secre- 
taries of  the  departments  concerned,  and  the  names  of  those  nominated  shall  be 
presented  to  the  President  of  the  United  States  for  designation  by  him  for 
service  with  the  National  Research  Council. 

Sec.  4.  Other  members  of  the  council  shall  be  nominated  by  the  executive 
committees  of  the  divisions,  approved  by  the  executive  board,  and  appointed  by 
the  president  of  the  National  Academy  of  Sciences  to  membership  and  assigned 
to  one  of  the  divisions. 

Sec.  5.  Members  of  the  council  shall  be  appointed  for  terms  of  three  years, 
except  when  appointed  to  fill  unexpired  terms. 

Sec.  6.  The  Government  representatives  shall  serve  for  periods  of  three  years, 
unless  they  previously  retire  from  the  Government  office  which  they  represent, 
in  which  case  their  successors  shall  be  appointed  for  the  unexpired  term. 

article  VI — -meetings. 

Section  1.  Meetings  of  the  council  may  be  held  on  call  of  the  executive  board. 

Sec.  2.  The  executive  board  and  the  divisions  shall  hold  annual  meetings,  at 
which,  in  the  case  of  the  divisions  of  science  and  technology,  officers  shall  be 
elected ;  such  other  meetings  may  be  called  as  may  be  required  for  the  trans- 
action of  business.   The  annual  meeting  of  the  executive  board  shall  be  held  in 
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April  in  the  city  of  Washington,  on  a  date  to  be  determined  as  the  board  may 
direct.  ^ 

Sec.  3.  Joint  meetings  of  the  executive  board  of  the  National  Research  Council 
and  the  council  of  the  National  Academy  of  Sciences  shall  be  held  from  time  to 
time,  to  consider  any  matters  which,  in  the  judgment  of  the  president  of  the 
National  Academy,  require  the  attention  of  both  bodies. 

ARTICE  VII  PUBLICATIONS  AND  REPORTS. 

Section  1.  An  annual  report  on  the  work  of  the  National  Research  Council 
shall  be  presented  by  the  chairman  to  the  National  Academy  of  Sciences  for 
submission  to  Congress  in  connection  with  the  annual  report  of  the  president  of 
the  academy. 

Sec.  2.  Other  publications  of  the  National  Research  Council  may  include 
papers,  bulletins,  reports,  and  memoirs,  which  may  appear  in  the  proceedings 
or  memoirs  of  the  National  Academy  of  Sciences,  in  the  publications  of  other 
societies,  in  scientific  and  technical  journals,  or  in  a  separate  series  of  the 
Research  Council. 

ARTICLE  VIII  amendments. 

Section  1.  Power  of  amendment  of  these  articles  of  organization  shall  reside 
in  the  council  of  the  National  Academy  of  Sciences. 

ANNUAL  REPORT  OF  THE  TREASURER. 

[January  1  to  June  30,  1921.] 

During  the  six  months  beginning  January  1,  1921,  the  activities 
of ,  the  National  Eesearch  Council  were  supported  by  funds  derived 
from  various  sources.  The  following  list  gives  the  main  sources  of 
these  funds : 

(1)  For  general  maintenance  expenses  of  the  "National  Eesearch 
Council  the  sum  of  $85,000  was  received  from  the  Carnegie  Cor- 
poration of  New  York. 

(2)  Fro*m  the  Rockefeller  Foundation  the  following  amounts  were 
received  and  disbursed :  For  the  division  of  medical  sciences  the  sum 
of  $4.98  was  received  and  the  sum  of  $504.98  was  disbursed.  For 
the  division  of  physical  sciences  the  sum  of  $8,320.83  was  received 
and  the  sum  of  $4,367.35  was  disbursed.  For  national  research  fel- 
lowships the  sum  of  $27,114.72  was  received  and  the  sum  of  $22,109.40 
was  disbursed. 

(3)  From  the  General  Education  Board  contribution  was  made 
as  follows:  For  the  mental  rating  of  school  children,  nothing  was 
received,  but  $98.38  was  disbursed,  thus  closing  the  account.  For 
special  work  carried  on  by  the  division  of  educational  relations,  the 
sum  of  $2,500  was  received  and  the  sum  of  $4,945.67  was  disbursed. 

(4)  Other  contributions  included: 

The  sum  of  $1,583.33  from  the  Southern  Pine  Association  (part 
payment  on  pledge  of  $10,000)  for  the  committee  on  forestry. 

The  sum  of  $500  from  Julius  Rosenwald  toward  the  support  of 
a  fellowship. 

From  various  sources:  For  food  and  nutrition  committee,  $1,200; 
for  the  trustees  for  the  publication  of  physicai  and  chemical  con- 
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ib^tiints,  $3,120;  for  international  auxiliary  language,  $1,025;  for 
national  intelligence  tests,  $500;  for  expenses  of  exhibits,  Chemical 
Warfare  Service,  $9,056.56. 

Receipts  and  disbursements  of  the  National  Research  Council,  Ja/nuary  i,  1921, 

to  June  30,  1921. 

RECEIPTS. 

Jan.  1,  1921.    Cash  in  bank   $28,  305.  26 

Investments  owned : 

Unappropriated  fund,  special   3, 100.  00 

  $31,405.26 

Appropriations : 

Rockefeller  Foundation — • 

Medical  sciences  (R.  P.  2369)   4.98 

Physical  sciences  (R.  F.  2518)   8,320.83 

National  Research  fellowships  (R.  P.  2517)—  27,114.72 
General  Education  Board — 

Division  of  educational  relations   2,  500. 00 

Food  and  nutrition  committee   1,  200.  00 

Trustees   for   the   publication   of   physical  and 

chemical  constants   8, 120.  00 

Sale  of  United  States  Treasury  5|  per  cent 

certificates  ^   3,  500.  00 

Interest  on  United  States  Treasury  5i  per 

cent  certificates  „   101. 18 

Carnegie  Corporation  of  New  York  (direct)   85,000.00 

Miscellaneous  receipts   26,  245.  83 

Reimbursements   1, 166.  23 

Committee  on  forestry   1,  583.  33 

International  auxiliary  language   1,  025.  00 

Rosenwald  fellowship   500. 00  • 

Unappropriated  fund,  special  (interest  on  invest- 
ments)  79.24 

Sale  of  United  States  Treasury  certificates   50,  208.  74 

Interest  received  on  United  States  Treasury  cer- 
tificates   1,  686.  56 

Expenses  of  exhibit,  chemical  warfare  service   9,  056.  56 

National  intelligence  tests   500.  00 

  222,913.20 


254,  318.  46 


DISBURSEMENTS. 

Divisions : 

I.  Federal  relations,  general  maintenance,  1921_.         30.  50 
II.  Foreign  relations — 

General  maintenance,  1921   222.  71 

WiUiam  Ellery  Hale  fund,  1921   675.  83 
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Divisions — Continued. 

III.  States  relations — 

General  maintenance — 

1020   $174.  94 

1021   326.  49 

IV.  Educational  relations — 

General  maintenance,  1921   253.  63 

General  education  board   4,945.67 

V.  Research  extension — 

General  maintenance,  1921   1, 182.  41 

Expenses  of   exhibit,   chemical  warfare 

service,  1921   8,  837.  78 

VI.  Research  information  service — 
General  maintenance — 

1920   130.06 

1921   1,  049.  79 

Continjrent  exfienses,  1921   387.03 

Equipment  1921   668.  43 

National  Academy  Proceedings  and  sub- 
scriptions, 1921   2,082.48 

General  education  board,  mental  rating  of 

school  children   98.  38 

Personnel  research  federation   311.  52 

VII.  Division  of  physical  scienc^es — 

General  maintenance,  1921   1.040.35 

Traveling  expenses,  etc.  (R.  F.  2518)   4.  367.  35 

Transactions  of  the  American  Mathemati- 
cal Society,  1921   600.00 

VIII.  Engineering — 

General  maintenance,  1021   1, 128. 16 

Oftice  expenses,  1021   300.27 

Projects,  1021   486.83 

Industrial  personnel  conference,  1021   213.  52 

IX.  Chemistry  and  chemical  technology — 

General  maintenance,  1921   814. 15 

International  auxiliary  language   1,109.00 

Research  fellowships  (R.  F.  2517)   22, 109.  40 

Trustees  for  the  publication  of  physical 

and  chemical  constants   945.  50 

Purchase  of  United  States  Treasury 

certificates   6,  500.  00 

Projects,  1921   250.  00 

X.  Geology  and  geography — 

General  maintenance,  1921   1,  061.  64 

Bulletin  of  the  Seismological  Society   .  300.00 

Projects,  1921    

XI.  Medical  sciences — 

(Joiieral  maintenance.  1021   1,671.47 

Rockefeller  Foundation  (  H.  F.  2360)   504.08 

Proje<ts,   1021   532.  12 
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Divisions — Continued. 

XII.  Biology  and  agriculture — 

Geaieral  maintenance,  1921   $1,  203. 15 

Botanical  abstracts,  1921   677.  96 

Committee  on  forestry   765.  05 

Food  and  nutrition  committee   525.73 

Food  products  investigation  fund   250.  00 

Physiological  salt  requirements  committee, 

1921   178.  81 

Rosenwald  fellowship   1, 166.  66 

European  distribution  of  American  bio- 
logical journals,  1921   1,  000.  00 

Promotion  of  Sigma  Xi  research  fellow- 
ships   200. 00 

XIII.  Anthropology  and  psychology — 

General  maintenance,  1921   1,  788.  65 

American  archaeological  project,  1921   82.  27 

National  intelligence  tests,  1921   300.  00 

Function  of  the  semicircular  canals,  1921   614.  30 

Executive  board,  general  maintenance — 

1920    

1921   1,  955.  32 

American  Geophysical  Union,  1921   574.  37 

Publicity  committee,  general  maintenance. 

1921   1,  039.  41 

Publications,   1921   2,  977.  68 

Committee  on  Concilium  Bibliographicum, 

1921   600.  00 

Committee  on  conservation,  1921   143.  99 

Contingent  expenses,  1921   406.  00 

Electricity,  1921   410.30 

Expenses  and  supplies,  1921   2,  340.  84 

*       Fuel,  1921   52.81 

New  equipment,  general,  1921   584.  45 

Rent— 

1921   3, 125.  00 

1922   625.00 

Salaries,  1921   60,365.40 

Telephone  and  telegraph,  1921   755.  86 

Purchase  of  United  States  Treasury  5f  per 

cent  certificates   25,  208.  74 

Purchase  of  United  States  Treasury  5^  per 

cent  certificates   70,000.00 

  $245, 320. 14 

June  30,  1921 : 

Cash  in  bank   5,898.32 

Investments  owned : 

Unappropriated  fund,  special   3,100.00 

  8,  998.  32 


August  1, 1921. 


254,  318.  46 

F.  L.  Ransome,  Trea-mrer. 
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REPORT  OF  THE  AUDITING  COMMITTEE. 

Washington,  D.       July  30,  1921. 

We  have  employed  the  Capital  Audit  Co.  to  scrutinize  and  report 
on  the  treasurer's  books.  We  accepted  the  certificate,  dated  July  6, 
1D21,  of  the  American  Security  &  Trust  Co.  regarding  notes  owned 
by  the  academy  and  deposited  for  collection ;  we  have  examined  the 
securities  owned  by  the  academy  and  papers  contained  in  the  box 
of  the  National  Academy  of  Sciences  at  the  vault  of  the  American 
Security  &  Trust  Co.  We  find  them  to  correspond  to  the  list  checked 
by  the  auditing  committee  on  January  15,  1921,  except  as  modified 
by  transactions  between  January  1,  1921,  and  June  30,  1921,  re- 
ported by  the  Capital  Audit  Co.  We  find  that  the  coupons  falling 
due  during  this  period  have  been  cut  and  accounted  for,  and  those 
due  July  1,  1921,  have  been  deposited  and  are  accounted  for  by 
appropriate  entries  in  the  pass  book.  We  find  that  interest  on  loans 
has  been  accounted  for.  Correspondence  between  vouchers,  pass 
books,  and  accounts  of  the  treasurer  is  certified  by  the  Capital  Audit 
Co.  We  find  the  net  balance  reported  by  the  treasurer  as  of  June 
30,  1921,  to  accord  with  the  statement  of  the  American  Security  & 
Trust  Co.  and  with  the  check  book.  This  entire  paragraph  relates 
to  the  accounts  of  the  National  Academy  of  Sciences  proper. 

There  is  also  a  statement  of  the  accounts  of  the  National  Re- 
search Council,  whose  funds  are  deposited  in  two  separate  accounts 
to  the  credit  of  the  academy.  These  accounts  have  been  incliided 
in  the  report  of  the  Capital  Audit  Co.  We  have  examined  the  long- 
term  securities  of  the  National  Research  Council  deposited  in  the 
box  of  the  American  Security  &  Trust  Co.  and  find  them  correct. 
We  accepted  the  certificate,  dated  July  7,  1921,  of  the  Riggs  National 
Bank  as  to  United  States  Treasury  certificates  of  indebtedness  owned 
by  the  National  Re-search  Council  and  held  by  the  bank  for  collec- 
tion. We  find  that  the  net  balance  reported  by  the  treasurer  as  of 
June  30,  1921,  agrees  with  the  statements  of  the  American  Security 
&  Trust  Co.  and  of  the  Riggs  National  Bank  for  these  accounts. 
Correspondence  between  vouchers,  pass  books,  and  accounts  of  the 
treasurer  for  the  National  Research  Council  is  certified  by  the 
Capital  Audit  Co. 

Arthi  r  li.  Day, 
L.  O.  Howard, 
^^iy^Slfy  gp  ii'f^U^^i^i^W  Committee. 
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REPORT  OF  THE  NATIONAL   RESEARCH    COUNCIL   FOR  THE  YEAR 
JULY  1,  1921-JUNE  30,  1922. 

(Prepared  by  Vernon  Kellogg,  permanent  secretary,  with  the  assistance  of  the  chair- 
men of  divisions.) 

INTRODUCTION. 

For  the  bfnefit  of  those  who  may  see  for  the  first  time  in  this 
annual  report  any  statement  concerning  the  organization  and  activ- 
ities of  the  National  Research  Council,  I  reproduce  here,  with  few 
changes,  certain  paragraphs  first  printed  in  the  annual  report  of  the 
council  for  the  year  1920.  These  paragraphs  relate  to  the  general 
organization  and  methods  of  the  council. 

The  National  Research  Council  is  a  cooperative  organization  of  the 
scientific  men  of  America,  including  also  a  representation  of  men  of 
affairs  and  business  men  interested  in  industry  and  engineering  and 
in  the  fundamental  or  ^^pure^^  science  on  which  the  '^applied'' 
science  used  in  these  activities  depends.  The  council  enjoys  the 
formal  recognition  ajid  active  cooperation  of  most  of  the  major 
scientific  and  technical  societies  of  the  country,  its  membership 
being  composed  in  large  part  of  appointed  representatives  of  these 
societies.  Its  essential  purpose  is  the  promotion  of  research  in  the 
physical  and  biological  sciences  and  the  encouragement  of  the 
application  and  dissemination  of  scientific  knowledge  for  the  benefit 
of  the  Nation. 

The  council  is  composed  of  a  series  of  major  divisions,  one  group  of 
seven  divisions  of  science  and  technology  representing,  respectively, 
physics,  mathematics  and  astronomy;  chemistry  and  chemical  tech- 
nology; anthropology  and  psychology;  geology  and  geography;  biol- 
ogy and  agriculture;  the  medical  sciences;  and  engineering;  and 
another  group  of  six  divisions  of  general  relations,  representing 
foreign  relations.  Federal  relations.  States  relations,  educational 
relations,  research  extension,  and  research  information.  As  sub- 
ordinate or  affiliated  lesser  groups,  each  of  these  divisions  comprises 
a  larger  or  smaller  series  of  committees,  each  with  its  special  problem 
or  subject  of  attention.  There  are  certain  other  committees,  admin- 
istrative and  technical,  which  affiliate  directly  with  the  executive 
board  of  the  council.  Its  general  administrative  officers  are  a 
chairman,  three  vice  chairmen,  permanent  secretary,  treasurer,  and 
a  chairman  of  each  of  the  various  divisions.  All  of  these,  except 
the  permanent  secretary  and  treasurer,  are  elected  annually  by  the 
executive  board  or  by  the  members  of  the  divisions. 
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The  council  is  neither  a  large  operating  scientific  laboratory  nor  a 
repository  of  large  funds  to  be  given  away  to  scattered  scientific 
workers  or  institutions.  It  is  rather  an  organization  which  while 
clearly  recognizing  the  unique  value  of  individual  work,  hopes  espe- 
cially to  help  bring  together  scattered  work  and  workers  and  to  assist 
in  coordinating  in  some  measure  scientific  attack  in  America  on  large 
problems  in  any  and  all  lines  of  scientific  activity,  especially,  perhaps, 
on  those  problems  which  depend  for  successful  solution  on  the  coop- 
eration of  several  or  many  workers  and  laboratories,  either  within  the 
realms  of  a  single  science  or  representing  different  reHlms  in  which 
various  parts  of  a  single  problem  may  lie.  It  particularly  intends 
not  to  duplicate  or  in  the  slightest  degree  to  interfere  with  work 
already  under  way;  to  such  work  it  only  hopes  to  offer  encouragement 
and  support  where  needed  and  possible  to  be  given.  It  hopes  to  help 
maintain  the  morale  of  devoted  isolated  investigators  and  to  stimu- 
late renewed  effort  among  groups  willing  but  halted  by  obstacles. 
It  will  try  to  encourage  the  interest  of  universities  and  colleges  in 
research  work  and  the  training  of  research  workers,  so  that  the  in- 
spiration and  fitting  of  American  youth  for  scientific  work  may  never 
fall  so  low  as  to  threaten  to  interrupt  the  constantly  needed  output  of 
well-trained  and  devoted  scientific  talent  in  the  land.  With  any 
serious  interruption  in  the  output  of  American  science  and  scientific 
workers,  the  strength  of  the  Nation  will  be  immediately  threatened. 

The  methods  of  contributing  practical  assistance  to  American 
science  in  harmony  with  the  general  point  of  view  and  policy  out- 
lined above  which  the  council  has  so  far  adopted  are  various.  One 
is  the  establishment  of  special  committees  of  carefuUy  chosen  experts 
for  specific  scientific  subjects  or  problems  urgently  needing  considera- 
tion, which  plan  modes  of  attack  and  undertake  to  find  men  and 
means  (with  the  assistance  of  the  general  administrative  offices  of 
the  council)  for  carrying  out  the  plan.  Another  is  the  bringing  to- 
gether of  industrial  concerns  interested  in  the  development  of  the 
scientific  basis  of  their  processes  and  inducing  them  to  support  the 
establishment  of  special  scientific  investigations  under  the  advice  of 
experts  representing  the  council.  Another  is  the  stimulation  of 
larger  industrial  organizations,  which  may  be  in  the  situation  to 
maintain  their  own  independent  laboratories,  to  see  the  advantage 
of  contributing  to  the  support  of  pure  science  in  the  universities  and 
research  institutes  for  the  sake  of  increasing  scientific  knowledge  and 
scientific  personnel  on  which  future  progress  in  applied  science  abso- 
lutely depends.  Other  methods  are  the  direct  maintenance  of  uni- 
versity research  fellowship;  the  publication  of  valuable  scientific 
papers  for  which  there  is  at  present  no  other  suitable  prompt  means 
of  issuance;  the  preparation  of  bibliographies  and  abstracts  of  current 
scientific  literature;  the  setting  up  of  well-considered  mechanisms 
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I  for  the  collection  and  distribution  of  information  on  current  research, 
I  university  and  industrial  research  laboratories  and  facilities,  research 
personnel,  etc.;  and  the  dissemination  through  the  press  and  maga- 
zines of  popular  but  authentic  scientific  news  and  information  for 
the  sake  of  increasing  the  public  interest  in  and  support  of  productive 
scientific  work.  Still  other  forms  of  activities  might  be  listed,  but 
those  given  adequately  illustrate  the  counciFs  methods. 

RELATIONS  TO  THE  NATIONAL  ACADEMY  OF  SCIENCES. 

The  National  Research  Council  was  established  in  1916  at  the 
request  of  the  President  of  the  United  States  under  the  charter  of 
the  National  Academy  of  Sciences.  The  existence  of  the  council 
and  its  work  was  specially  recognized  by  the  President  by  an  Execu- 
tive order  dated  May  11,  1918,  in  which  its  institution  by  the  Academy 
under  its  congressional  charter  was  referred  to,  and  the  academy  was 
requested  by  this  order  to  perpetuate  the  council  for  the  doing  of 
certain  duties  specified  in  the  order.  In  an  opinion  rendered  by  the 
Attorney  General  of  the  United  States  on  January  29,  1920,  the 
National  Research  Council  was  recognized  as  a  special  agency  of  the 
National  Academy  of  Sciences  for  the  accomplishment  of  certain 
particular  purposes. 

The  funds  derived  by  gift  or  otherwise  for  the  use  of  the  council  are 
held  by  the  academy  and  are  paid  out  only  on  general  or  specific 
authorization  of  the  academy.  The  treasurer  of  the  academy  is 
ex  officio  treasurer  of  the  council  and  all  checks  made  out  by  the 
bursar  of  the  council  are  signed  by  an  official  of  the  academy  and 
one  of  the  council.  The  council  participates  on  equal  terms  with  the 
academy  in  the  support  and  use  of  the  Proceedings  of  the  academy. 

But  the  council  has  its  own  officers  and  membership  and  deter- 
mines, under  the  general  provisions  of  its  founding  by  the  academy, 
its  own  pohcies  and  activities. 

RELATIONS  TO  THE  ENGINEERING  FOUNDATION. 

The  Engineering  Foundation,  established  in  1914  by  United 
Engineering  Society,  acting  for-  the  National  Societies  of  Civil, 
Mining  and  Metallurgical,  Mechanical,  and  Electrical  Engineers, 
continues  its  intimate  relations  with  the  division  of  engineering,  and 
is  represented  on  the  executive  board.  The  Foundation  contributes 
funds  for  the  division  of  engineering  and  provides  it  with  an  office  in 
Engineering  Societies  Building,  29  West  Thirty-ninth  Street,  New 
York.  In  September,  1921,  Engineering  Foundation  completed 
payment  of  its  $30,000  grant  for  research  in  fatigue  phenomena  of 
metals.  Since  that  time  it  has  continued  to  act  as  treasurer  for  the 
equal  fund  being  contributed  by  the  General  Electric  Co.  and  to 
cooperate  in  other  ways  in  the  continuance  of  this  research.  Engi- 
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neering  Foundation^has^cooperated  with  the  division  in  other  pro- 
jects also  and  from  time  to  time  seeks  advice  from  the  division's 
consulting  committees  on  projects  of  its  own.  The  secretary  of  the 
foundation  is  chairman  of  the  division  of  engineering. 

FINANCIAL  SUPPORT. 

The  major  support  for  the  general  maintenance  expenses  of  the 
National  Research  Council  during  the  past  year  has  come  from  the 
Carnegie  Corporation  of  New  York.  The  Corporation  in  March,  1919, 
expressed  its  readiness  to  appropriate  $5,000,000  for  the  erection  of 
a  building  for  the  joint  use  of  the  council  and  the  National  Academy 
of  Sciences,  and  for  an  endowment  for  the  council,  provided  a  suit- 
able site  in  Washington  should  be  obtained  from  other  sources  and  a 
satisfactory  plan  for  the  building  should  be  presented. 

A  suitable  site  was  obtained  and  the  building  is  now  in  process  of 
construction  (see  later  paragraph  on  ^^New  building'O-  In  the 
meantime  the  corporation  appropriated  $185,000  for  current  ex- 
penses for  the  year  July  1,  1921,  to  June  30,  1922. 

The  Rockefeller  Foundation  has  during  the  year  pledged  itself 
to  make  two  new  considerable  appropriations  to  the  council  for 
special  purposes.  One  is  the  sum  of  $250,000,  payable  in  amounts 
not  to  exceed  $50,000  a  year  for  five  years,  for  the  maintenance  of 
advanced  fellowships  in  medicine.  A  similar  sum  under  similar 
conditions  has  been  pledged  by  the  General  Education  Board.  This 
sum  of  $500,000,  added  to  the  $500,000  previously  appropriated  by 
the  foundation  for  the  maintenance  through  a  five-year  period  of 
research  fellow^ships  in  physics  and  chemistry,  makes  a  total  of 
$1,000,000  available  to  the  council  for  fellowships.  The  other  is 
the  sum  of  $85,000  for  the  cleaning  up  of  certain  outstanding  obliga- 
tions of  the  Concilium  Bibliographicum,  an  international  institution 
for  scientific  bibliography,  and  for  assisting  in  the  maintenance  of 
this  institution  for  five  years.  The  following  amounts  on  these 
accounts  and  certain  others  have  actually  been  received  from  the 
foundation  by  the  council  during  the  year:  For  research  fellowships 
in  physics  and  chemistry,  $75,208.32;  for  fellowships  in  medicine, 
$231.85;  for  Concilium  Bibliographicum,  $30,000;  for  the  division 
of  physical  sciences,  $6,679.17. 

From  the  General  Education  Board  (already  mentioned  as  having 
pledged  $250,000  at  the  rate  of  $50,000  a  year  for  five  years  for 
fellowships  in  medicine)  have  been  received:  For  the  division  of 
educational  relations,  $2,500;  for  fellowships  in  medicine,  $231.84. 

From  the  Chemical  Foundation:  For  special  work  on  chemistry 
by  the  research  information  service,  $7,500;  for  work  on  the 
standardization  of  biological  stains,  $500. 
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From  various  organizations,  chiefly  railroads,  for  the  investiga- 
tion of  injuries  to  marine  piling,  $15,797. 
;       From  various  organizations  for  the  advisory  board  on  highway 
I   research,  $14,000. 

j       From  various  organizations  for  the  trustees  for  the  publication  of 

1   physical  and  chemical  constants,  $13,736.73. 

Other  contributions  include:  The  sum  of  $2,000  from  Julius  Rosen- 
wald  toward  the  support  of  a  fellowship  in  biology;  from  the  Corning 
Glass  Works  toward  the  support  of  a  fellowship  in  ceramics,  $1,000; 
from  the  Southern  Pine  Association,  for  the  use  of  the  committee  on 
forestry,  $3,000;  from  various  organizations,  for  the  use  of  the  food 
and  nutrition  committee,  $1,350;  from  Glass  Container  Association 
of  America,  for  an  investigation  of  food  products,  $568.28;  itom 
various  individuals,  for  international  language,  $950;  from  Theo- 
dore Lyman,  special  contribution  toward  the  publication  of  feayser^s 
handbook  on  spectroscopy,  $500;  from  various  sources,  for  the  com- 
mittee on  substitute  deoxidizers,  $400;  for  the  use  of  the  committee 
on  atmosphere  and  man,  $1,000;  for  expenses  of  chemical  exhibits, 
$8,317.40;  for  motion-picture  films,  chemical  exhibits,  $1,500;  for 
conference  on  sex  research,  $1,000;  for  national  intelligence  tests, 
$1,602.07. 

NEW  BUILDING. 

In  conformity  with  the  provision  made  in  connection  with  the 
appropriation  by  the  Carnegie  Corporation  of  New  York,  for  the 
erection  of  a  building  for  the  joint  use  of  the  National  Academy  of 
Sciences  and  the  National  Research  Council,  a  desirable  site  in  Wash- 
ington was  obtained  for  approximately  $185,000  by  the  generous 
gifts  of  the  following  donors:  Thomas  D.  Jones,  Harold  F.  McCor- 
mick,  Julius  Rosenwald,  and  Charles  H.  Swift,  Chicago;  Charles  F. 
Brush,  George  W.  Crile,  John  L.  Severance,  and  Ambrose  Swasey, 
^  Cleveland;  Edward  Dean  Adams,  Mrs.  E.  H.  Harriman,  and  the 
Commonwealth  Fund,  New  York  City;  George  Eastman  and  Adolph 
Lomb,  Rochester;  E.  A.  Deeds  and  Charles  F.  Kettering,  Dayton; 
Henry  Ford,  Detroit;  Arthur  H.  Fleming,  Pasadena;  A.  W.  Mellon, 
Pittsburgh;  Pierre  S.  du  Pont,  Wilmington;  Raphael  Pumpelly,  New- 
port; Mr.  and  Mrs.  H.  E.  Huntington,  Los  Angeles;  Corning  Glass 
Works,  Corning,  N.  Y. 

This  site  is  the  entire  block  between  Twenty-first  and  Twenty- 
second  and  B  and  C  Streets,  almost  directly  opposite  the  Lincoln 
Memorial. 

The  building  is  now  under  construction  and  should  be  ready  for 
occupancy  in  October,  1923.  The  architect  is  Mr.  Bertram  G. 
Goodhue,  of  New  York  City,  and  the  general  contractors  are  the 
C.  T.  Wills  Co.  (Inc.),  of  New  York  City.    The  Academy  and  Council 
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are  confident  that  the  new  building  will  be  of  great  architectural 
interest  and  beauty  and  admirably  fitted  for  practical  use. 

OFFICERS  FOR  1922-23. 

At  the  meeting  of  the  executive  board  on  April  23,  1922,  the 
following  officers  were  elected  for  the  year  July  1,  1922,  to  June  30, 
1923:  Chairman  of  the  executive  board,  John  C.  Merriam,  president, 
Carnegie  Institution  of  Wasliington;  first  vice  chairman,  Charles  D. 
Walcott,  secretary,  Smithsonian  Institution  and  president,  National 
Academy  of  Sciences;  second  vice  chairman,  Gano  Dunn,  president 
of  J.  G.  White  Engineering  Corporation,  New  York  City;  third  vice 
chairman,  R.  A.  Millikan,  director,  Norman  Bridge  Laboratory  of 
Physics,  California  Institute  of  Technology,  Pasadena,  Calif.  The 
honorary  chairman,  George  E.  Hale,  director,  Mount  Wilson  Obser- 
vatory, Pasadena,  Calif.,  and  the  permanent  secretary,  Vernon 
Kellogg,  National  Research  Council;  the  treasurer,  F.  L.  Ransome, 
of  the  United  States  Geological  Survey  and  treasurer  of  the  National 
Academy  of  Sciences,  together  with  assistant  secretaries  Albert  L. 
Barrows,  National  Research  Council;  Paul  Brockett,  assistant  secre- 
tary. National  Academy  of  Sciences,  and  Alfred  D.  Flinn,  secretary, 
Engineering  Foundation  and  chairman,  division  of  engineering, 
National  Research  Council,  continue  in  office  without  annual 
reelection. 

INTERNATIONAL  RELATIONS. 

The  council  continues  to  maintain  close  relations  with  scientific 
interests  and  activities  in  other  countries  through  its  membership  in 
the  International  Research  Council  and  its  representation  in  the 
various  international  unions  affiliated  with  the  International  Research 
Council.  It  has  been  successful  in  arranging  that  the  American  dues 
to  the  International  Research  Council  and  affiliated  unions  should 
continue  to  be  paid  by  the  Government  through  the  State  Depart- # 
ment. 

Delegates  accredited  by  the  council  attended  the  meetings  in  Rome 
in  May,  1922,  of  the  International  Astronomical  Union  and  the  In- 
ternational Union  of  Geodesy  and  Geophysics,  and  in  Lyons  in  June, 
1922,  of  the  International  Union  of  Pure  andjVpplied  Chemistry. 
The  council  has  also  accredited  delegates  to  the  meeting  of  the  In- 
ternational Research  Council  and  the  International  Union  of  Scien- 
tific Radio-Telegraphy,  both  to  be  held  at  Brussels  in  July,  and  to 
the  International  Geological  Congress  to  be  held  at  Brussels  in 
August. 

By  Article  XXIV  of  the  League  of  Nations  there  is  authorized  the 
establislunent  of  a  committee  of  12  members  to  propose  a  plan  for 
international  cooperation  in  intellectual  labor.    The  League  has 
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established  such  a  committee,  and  Dr.  George  E.  Hale,  honorary 
chairman  of  the  council,  was  appointed  member  for  America.  The 
committee  will  hold  its  first  meeting  at  Geneva  in  August,  1922. 

During  the  past  year  and  a  half  the  council's  committee  on  Pacific 
investigations  has  corresponded  with  countries  and  colonies  within 
and  bordering  upon  the  Pacific  Ocean  with  a  view  to  the  holding  of  a 
second  pan-Pacific  conference  similar  to  that  held  in  Honolulu  in 
August,  1920.  Recently  the  Commonwealth  Government  of  Aus- 
tralia has  made  an  appropriation  to  the  Australian  National  Research 
Council,  which  will  make  it  possible  to  hold  this  conference  in  Aus- 
tralia in  the  fall  of  1923  under  the  immediate  auspices  of  the  Austra- 
lian National  Research  Council. 

PROCEEDINGS  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES. 

The  council  has  continued  to  share  in  the.  editorial  and  financial 
responsibility  of  the  Proceedings  of  the  National  Academy  of  Sciences. 
It  has  contributed  during  the  year  $2,500  to  assist  in  meeting  the 
expenses  of  the  Proceedings,  and  has  been  represented  on  the  manag- 
ing and  editorial  boards' by  the  following  members  of  the  council: 
Member  of  the  executive  committee,  Vernon  Kellogg;  members  of  the 
editorial  board,  the  chairman  of  the  executive  board  and  the  per- 
manent secretary  and  Messrs.  Cottrell,  Flinn,  Gale,  Jones,  Mathews, 
Millikan,  Ransome,  Seashore,  Vaughan,  and  Yerkes. 

PUBLICATIONS. 

From  June  30,  1921  to  July  1,  1922,  6,967  copies  of  the  various 
issues  in  the  bulletin  series  of  the  council  and  10,376  copies  of  issues 
of  the  reprint  and  circular  series  were  distributed.  From  the  be- 
ginning to  the  present  the  total  number  of  copies  of  bulletins  dis- 
tributed is  27,200  and  of  the  reprints  and  circulars  30,842.  The 
receipts  for  subscriptions  to  the  bulletin  and  separate  sales  of  bulletin 
and  numbers  in  the  reprint  and  circular  series  for  the  year  totaled 
$1,751.68. 

The  following  in  each  series  have  been  issued  or  have  gone  to  press 
since  June  30,  1921: 

Bulletin  of  the  National  Research  Council. 

VOLUME  2. 

No.  13.  The  research  activities  of  departments  of  the  State  government  of  California 
In  relation  to  the  movement  for  reorganization.  By  James  R.  Douglas.  June,  1921. 
Pages,  46.    Price,  60  cents. 

No.  14.  A  general  survey  of  the  present  status  of  the  atomic  structure  problem. 
Report  of  the  committee  on  atomic  structure  of  the  National  Research  Council.  By 
David  L.  Webster  and  Leigh  Page.   July,  1921.    Pages,  61.    Price,  75  cents. 

No.  15.  A  list  of  seismologic  stations  of  the  world.  Compiled  by  Harry  0.  Wood. 
July,  1921.    Pages,  142.    Price,  $2. 
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VOLUME  3. 

No.  16.  Research  laboratories  in  industrial  establishments  of  the  United  States, 
including  consulting  research  laboratories.  Originally  compiled  by  Alfred  D.  Flinn; 
revised  and  enlarged  by  Ruth  Cobb.    December,  1921.    Pages,  135.    Price,  $2. 

No.  17.  Scientific  papers  presented  before  the  American  Geophysical  Union  at  its 
second  annual  meeting.    February,  1922.    Pages,  108.    Price,  $1.50. 

No.  18.  Theories  of  magnetism.  By  members  of  the  committee  on  theories  of 
magnetism.    August,  1922.    Pages,  261.    Price,  $3. 

VOLUME  4. 

Xo.  19.  Celestial  mechanics.  Report  of  the  committee  on  celestial  mechanics  of 
the  National  Research  Council.    (In  press.) 

No.  20.  Secondary  radiations  produced  by  X-rays  and  some  of  their  applications  to 
physical  problems.    By  Arthur  H.  Compton.    (In  press.) 

No.  21.  Electrodynamics  of  moving  media.  Report  of  the  committee  on  electro- 
dynamics of  moving  media.    (In  press.) 

No.  22.  The  present  status  of  visual  science.  By  Leonard  Thompson  Troland. 
(In  press.) 

No.  23.  Certain  problems  in  acoustics.  By  members  of  the  committee  on  acoustics 
of  the  National  Research  Council.    (In  press.) 

No.  24.  Algebraic  numbers.  Report  of  the  committee  on  algebraic  numbers  of 
the  National  Research  Council.    (In  press.) 

No.  25.  Celestial  mechanics.  Appendix  to  the  report  of  the  committee  oii  celes- 
tial mechanics.    (In  press.) 

No.  26.  Report  of  the  committee  on  luminescence.  By  members  of  the  committee 
on  luminescence.    (In  press.) 

Reprint  and  Circular  Series  of  the  National  Research  Council. 

No.  13.  Research  problems  in  colloid  chemistry.  By  Wilder  D.  Bancroft.  June, 
192L    Pages,  54.    Price,  50  cents. 

No.  15.  Researches  on  modern  brisant  nitro  explosives.  By  C.  F.  van  Duin  and 
B.  C.  Roeters  van  Lennep.  Translated  by  Charles  E.  Munroe.  October,  1921. 
Pages,  35.    Price,  50  cents. 

Xo.  18.  Industrial  benefits  of  research.  By  Charles  L.  Reese  and  A.  J.  Wadhams. 
August,  1921.    Pages,  14.    Price,  25  cents. 

Xo.  19.  The  university  and  research.  By  Vernon  Kellogg.  August,  1921.  Pages, 
10.    Price,  15  cents. 

No.  20.  Libraries  in  the  District  of  Columbia.  By  AV.  I.  Swanton.  September 
1921.    Pages,  19.    Price,  25  cents. 

No.  21.  Scientific  abstracting.  By  Gordon  S.  Fulcher.  December,  1921.  Pages, 
15.    Price,  20  cents. 

Xo.  22.  The  Xational  Research  Council.  Its  services  for  mining  and  metallurgy. 
By  Alfred  D.  Flinn.    Xovember,  1921.    Pages,  7.    Price,  20  cents. 

Xo.  23.  American  research  chemicals.  By  Clarence  J.  West.  September,  1921. 
Pages,  28.    Price,  50  cents. 

No.  24.  Organomagnesiura  compounds  in  synthetic  chemistry.  A  bibliography  of 
the  Grignard  reaction,  1900-1921.  By  Clarence  J.  West  and  Henry  Gilman.  (In 
press.) 

No.  25.  A  partial  list  of  the  publications  of  the  Xational  Research  Council  to  Jan- 
uary 1,  1922.    February,  1922.    Pages,  15.    Price,  25  cents. 

Xo.2C.  Doctorates  c  onferred  in  the  sciences  by  American  universities  in  1921.  Com- 
piled by  Callie  Hull  and  Clarence  J.  West.  March,  1922.  Pages,  20.  Price,  20 
cents. 
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No.  27.  List  of  manuscript  bibliographies  in  geology  and  geography.  By  Homer 
P.  Little.    February,  1922.    Pages,  17.    Price,  25  cents. 

No.  28.  Investment  in  chemical  education  in  the  United  States.  Compiled  by 
Oallie  Hull  and  Clarence  J.  West.    March,  1922.    Pages,  3.    Price,  15  cents. 

No.  29.  Distribution  of  fellowships  and  scholarships  between  the  arts  and  sciences. 
Compiled  by  Callie  Hull  and  Clarence  J.  West.  April,  1922.  Pages,  5.  Price,  15 
cents. 

No.  30.  First  report  of  the  committee  on  contact  catalysis.  By  Wilder  D.  Bancroft, 
chairman,  in  collaboration  with  the  other  members  of  the  committee.    (In  press.) 

No.  31.  The  status  of  "  clinical"  psychology.  By  F.  L.  Wells.  January,  1922. 
Pages,  12.    Price,  20  cents. 

No.  32.  Moments  and  stresses  in  slabs.  By  H.  M.  Westergaard  and  W.  A.  Slater. 
April,  1922.    Pages,  124.    Price,  $1. 

No.  33.  Informational  needs  in  science  and  technology.  By  Charles  L.  Reese. 
May,  1922.    Pages,  10.    Price,  20  cents. 

No.  34.  Indexing  of  scientific  articles.    By  Gordon  S.  Fulcher.    (In  press.) 

No.  35.  American  research  chemicals.  First  revision.  By  Clarence  J.  West. 
May,  1922.    Pages,  37.    Price,  50  cents. 

No.  36.  List  of  manuscript  bibliographies  in  chemistry  and  chemical  technology. 
By  Clarence  J.  West.    (In  press.) 

No.  37.  Recent  geographical  work  in  Europe.    By  W.  L.  G.  Joerg.    (In  press.) 

The  council  issued  during  the  year  the  following  miscellaneous 
publications  : 

Organization  and  members,  1921-22. 

The  executive  committee  on  natural  resources.  By  John  M.  Clarke,  Henry  S. 
Graves,  and  Barrington  Moore.  Reprinted  from  Science,  N.  S.,  volume  53,  No.  1381, 
pages  550-552,  June  17,  1921. 

The  obligation  of  the  State  toward  scientific  research.  By  James  Rowland  Angell. 
Reprinted  from  the  Centennial  Memorial  Volume  of  Indiana  University.   July,  1921. 

Science  and  national  progress.  Reprinted  from  Scientific  American  Monthly, 
July,  1921.  What  do  you  know  about  diatoms?  By  H.  P.  Little.  A  national  infor- 
mation service  for  science  and  technology.    By  Ruth  Cobb. 

Science  and  national  progress.  Reprinted  from  Scientific  American  Monthly, 
August,  1921.    Balloons,  helium  gas,  and  the  age  of  the  earth.    By  Homer  P.  Little. 

A  more  definite  statement  of  the  highway  research  work.  By  W.  K.  Hatt.  Re- 
printed from  Automotive  "Industries,  August  11,  1921. 

The  role  of  research  in  waste  elimination.  By  Harrison  E.  Howe.  From  Chemical 
and  Metallurgical  Engineering,  August  31,  1921. 

Science  and  national  progress.  Reprinted  from  Scientific  American  Monthly, 
October,  1921.  Topographic  maps:  What  they  are,  who  uses  them,  and  how.  By 
Homer  P.  Little. 

Preservation  of  natural  conditions.  By  the  Ecological  Society  of  America.  Re- 
printed for  the  committee  with  the  aid  of  the  National  Research  Council.  November, 
1921. 

A  problem  in  the  education  of  college  students  of  superior  ability.  By  George 
Walter  Stewart.    Reprinted  from  School  and  Society,  November  19,  1921. 

The  National  Research  Council.  By  Vernon  Kellogg.  Reprinted  from  the  Edu- 
cational Review,  volume  62,  No.  5,  December,  1921. 

Geology  as  a  profession.  By  H.  P.  Little.  Reprinted  from  Science,  N.  S.,  volume 
54,  No.  1408,  pages  619-622,  December  23,  1921. 

Zoological  research  as  a  career.  By  C.  E.  McClung.  Reprinted  from  Science, 
N.  S.,  volume  54,  No.  1408,  pages  617-619,  December  23,  1921. 
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Research  in  the  field  of  agriculture.  By  A.  F.  Woods.  Reprinted  from  Science, 
January  20,  1922,  volume  55,  No.  1412. 

Research  in  civil  engineering  as  a  career.  By  Alfred  D.  Flinn.  Reprinted  from 
Engineering  News-Record,  January  26,  1922. 

Antliro]>ology  as  a  career.  By  Clark  Wissler.  Reprinted  from  the  Indiana  Uni- 
versity Alumni  Quarterly,  January,  1922. 

The  research  information  service  of  the  National  Research  Council,  February,  1922. 

Op]3ortunities  for  a  research  career  in  medical  science.  By  George  W.  McCoy. 
Reprinted  from  the  Journal  of  the  American  Medical  Association,  February  18, 
1922,  volume  78,  pages  533  and  534. 

The  field  for  chemists.  By  Wilder  D.  Bancroft.  Reprinted  from  the  Journal  of 
Industrial  and  Engineering  Chemistry,  volume  14,  No.  2,  February,  1922. 

Destruction  of  piling  in  water-front  structures:  Its  prevention.  By  committee 
on  marine  piling  investigations  of  the  National  Research  Council,  February,  1922. 

The  explosibility  of  ammonium  nitrate.  By  Charles  E.  Munroe,  chairman  com- 
mittee on  the  investigation  of  the  explosibility  of  ammonium  compounds,  National 
Research  Council.  Reprinted  from  Chemical  and  Metallurgical  Engineering,  vol- 
ume 26,  No.  12,  March  22,  1922. 

Sectioning  classes  on  the  basis  of  ability.  By  C.  E.  Seashore.  Reprinted  from 
School  and  Society,  April  1,  1922,  volume  15,  page  353. 

Geography  as  a  profession.  By  H.  P.  Little.  Reprinted  from  Science,  volume 
55,  No.  1423,  April  7,  1922. 

Psychology  as  a  career.  By  C.  E.  Seashore.  Reprinted  from  Science,  volume 
55,  No.*1424,  April  14,  1922. 

FELLOWSHIPS. 

The  administration  of  scientific  fellowships  by  the  council  has 
assumed  very  large  proportions.  In  addition  to  $500,000,  to  be 
expended  over  a  period  of  five  years,  provided  by  the  Rockefeller 
Foundation  as  from  the  middle  of  1919  for  research  fellowships  in 
physics  and  chemistry,  the  council  has  now  been  intrusted  with  the 
administration  of  $500,000  more  by  the  Rockefeller  Foundation 
and  General  Education  Board,  acting  jointly,  for  fellowships  in  medi- 
cine, and  with  $17,500  more  from  certain  companies  interested  in 
chemical  industry  for  fellowships  in  the  relations  of  chemical  products 
to  agriculture. 

There  were  on  June  30,  1922,  18  fellowships  in  physics,  28  in 
chemistry,  and  13  in  medicine.  The  medical  fellowships  are  admin- 
istered, as  are  the  fellowships  in  physics  and  chemistry,  by  a  special 
board  appointed  by  the  council  of  men  of  recognized  eminence 
in  their  scientific  fields.  The  board  for  the  medical  fellowships  is 
as  follows:  David  L.  Edsall,  professor  of  medicine  and  dean  of  the 
medical  school.  Harvard  University;  Joseph  Erlanger,  professor  of 
physiology,  school  of  medicine,  Washington  University,  St.  Louis; 
G.  Carl  Huber,  professor  of  anatomy  and  director  of  anatomic 
laboratory,  University  of  Michigan;  E.  O.  Jordan,  professor  of 
bacteriology,  University  of  Chicago;  Dean  Lewis,  professor  of  surgery. 
Rush  Medical  ^School,  Chicago;  W.  G.  MacCallum,  professor  of 
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pathology  and  bacteriology,  Johns  Hopkins  University;  Lafayette 
Mendel,  professor  of  physiological  chemistry,  Yale  University; 
W.  W.  Palmer,  professor  of  medicine,  Columbia  University;  and 
the  chairman  of  the  division  of  medical  sciences  of  the  National 
Research  Council,  chairman  ex  officio. 

The  board  for  the  administration  of  the  fellowships  in  physics 
and  chemistry  is  as  follows:  Simon  Flexner,  chairman,  director  of 
research  laboratories,  Rockefeller  Institute  for  Medical  Research, 
Sixty-sixth  Street  and  Avenue  A,  New  York  City;  George  E.  Hale,  di- 
rector. Mount  Wilson  Observatory,  Carnegie  Institution  of  Washington, 
Pasadena,  Calif.;  John  Johnston,  Sterling  professor  of  chemistry,  Yale 
University,  New  Haven,  Conn.;  Elmer  P.  Kohler,  professor  of  chem- 
istry. Harvard  University,  Cambridge,  Mass. ;  R.  A.  Millikan,  director, 
Norman  Bridge  Laboratory  of  Physics,  California  Institute  of  Tech- 
nology, Pasadena,  Calif.;  Augustus  Trowbridge,  professor  of  physics, 
Princeton  University,  Princeton,  N.  J.  Ex  officio:  E.  W.  Washburn, 
chairman,  division  of  chemistry  and  chemical  technology.  National 
Research  Council;  William  Duane,  chairman,  division  of  physical 
sciences.  National  Research  Council.  Dr.  W.  E.  Tisdale,  secretary 
of  the  division  of  physical  sciences.  National  Research  Council,  acts 
as  executive  secretary  for  the  board. 

The  Texas  Gulf  Sulphur  Co.  has  appropriated  a  sum  of  $10,000 
for  the  support  during  the  fiscal  year  1922-23  of  fellowships  to  be 
established  xmder  the  division  of  biology  and  agriculture  of  the  Na- 
tional Research  Council  for  fundamental  research  in  the  agricultural 
applications  of  sulphur.  In  accepting  the  appropriation  the  National 
Research  Council  has  reserved  the  right  to  publish,  without  restric- 
tion, the  results  obtained  under  these  fellowships.  The  fellowships 
are  administered  by  a  special  committee  operating  luider  the  division 
of  biology  and  agriculture. 

A  sum  amounting  to  $2,000  annually  has  been  made  available 
during  the  1920-21,  1921-22,  and  1922-23  by  Mr.  Julius  Rosenwald, 
of  Chicago,  for  the  purpose  of  developing  scientific  men  among  the 
Negro  race  in  America.  This  fellowship  has  been  awarded  to  Mr.  E. 
E.  Just,  of  Howard  University,  Washington,  D.  C. 

FEDERATION  OF  BIOLOGICAL  SOCIETIES. 

An  important  movement  to  federate  the  American  biological 
organizations  which  are  of  a  research  character  and  which  are  es- 
sentially national  in  scope  (without  destruction  or  constraining 
modification  of  the  individual  organizations)  has  been  sponsored  by 
the  council.  There  are  nearly  a  score  of  these  national  biological 
societies,  with  a  total  membership  of  over  6,000,  almost  wholly  un- 
corrected, yet  the  plain  present  tendency  of  work  in  biological 
science  is  toward  a  breaking  down  of  the  artificial  boundaries  thrown 
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up  about  each  of  the  special  fields  of  biology  represented  by  these 
various  societies.  The  students  of  genetics,  for  example,  are  equally 
interested  in  work  done  with  plants  and  with  animals. 

To  the  end  of  developing  a  correlation  among  these  societies  an  infor- 
mal conference  of  representatives  of  the  counciFs  division  of  biology  and 
agriculture  and  representatives  of  some  of  these  leading  societies  and 
of  the  biological  sections  of  the  American  Association  for  the  Advance- 
ment of  Science  was  held  at  Toronto  in  December,  1921  (at  the  time 
of  the  meetings  of  the  American  association  and  several  of  the  bio- 
logical societies) ,  at  which  it  was  decided  to  hold  later  a  formal  con- 
ference. This  second  conference  was  held  in  the  counciFs  rooms  in 
Washington  in  April,  1922.  It  was  participated  in  by  accredited 
representatives  of  18  national  biological  societies,  representatives  of 
Sections  F,  G,  N,  and  O  of  the  American  Association  for  the  Advance- 
ment of  Science  and  representatives  of  the  counciFs  division  of  bi- 
ology and  agriculture.  A  general  agreement  as  to  the  high  desir- 
ability of  forming  such  federation  of  these  various  national  agencies 
for  the  promotion  of  biological  science  was  reached  and  an  executive 
committee  to  draft  a  constitution  and  by-laws  for  the  proposed 
federation  appointed. 

It  was  also  agreed  that  perhaps  the  most  important  present 
special  service  the  federation  could  serve  was  the  promotion  of 
more  adequate  means  of  publication  than  now  exist  and,  especially, 
means  of  providing  for  a  comprehensive  biological  abstracting  journal. 
A  special  joint  committee  representing  the  division  of  biology  and 
agriculture  of  the  council  on  the  one  hand  and  the  federation  on  the 
other  was  set  up..  This  committee  is  to  study  the  whole  question 
of  biological  publications  and  report  the  results  of  its  study,  with 
recommendations  for  action. 

CONCILIUM  BIBLIOGRAPHICUM. 

Representing  both  the  council  and  the  Rockefeller  Foundation,  the 
permanent  secretary  of  the  council  made  a  detailed  investigation  in 
Zurich  during  the  summer  of  1921  of  the  status  of  the  Concilium 
Bibliographicum,  an  organization  founded  and  largely  maintained 
by  the  activities  of  an  American,  Dr.  Herbert  Haviland  Field,  as  an 
international  institution  of  scientific  bibliography.  Because  of  the 
difficulties  produced  by  the  war  and  the  later  sudden  death  of  Doctor 
Field  in  April,  1921,  the  Concilium,  which  had  been  performing  a 
bibiliographic  service  of  much  usefulness  to  zoologists,  anatomists, 
physiologists,  and  general  biologists,  found  itself  threatened  with 
complete  collapse.  It  had  contracted  debts  for  the  payment  of  which 
no  resources  except  its  building,  technical  equipment,  and  stock  of 
bibliographic  cards  were  available.  The  use  of  these  resources  would 
have  destroyed  the  institution. 
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As  a  result  of  the  examination  and  report  of  the  permanent  secre- 
I  tary,  the  council  adopted  a  plan  for  the  rehabilitation  of  the  Concilium, 
i  outlined  in  the  report,  which  involved  an  arrangement  as  to  control 
of  the  Concilium  jointly  by  the  council  and  the  Swiss  Society  of 
Natural  Sciences  until  some  more  widely  representative  international 
organization  could  take  it  over,  and  an  appeal  to  the  Rockefeller 
Foundation  for  an  appropriation  sufficient  to  clear  off  the  outstanding 
obligations  of  the  Concilium,  return  to  the  widow  of  Doctor  Field  a 
small  part,  at  least,  of  the  money  advanced  to  the  Concilium  from 
Doctor  Field's  private  funds,  and  assist  in  the  current  expenses  of 
the  institution  during  five  years,  at  the  end  of  which  time  it  is  hoped 
the  Concilium  may  be  self-sustaining  or  internationally  subventioned. 

In  conformity  with  the  recommendations  of  the  council  the  Rocke- 
feller Foundation  has  appropriated  to  the  council  $85,000  to  be 
expended  imder  the  general  direction  of  the  council  for  the  purposes 
above  stated.  Of  this  money,  $15,000  is  to  meet  the  obligations 
already  incurred  by  the  council  and  the  remainder  ($70,000)  is  to  be 
devoted  to  current  expenses  through  five  years. 

By  arrangement  with  the  Swiss  Society  of  Natural  Sciences  the 
immediate  management  of  the  Concilium  is  vested  in  a  director, 
working  under  the  general  control  of  a  joint  commission  consisting 
of  one  member,  representing  the  Swiss  society,  and  one  representing 
the  council.  Dr.  J.  Strohl,  of  the  University  of  Zurich,  and  formerly 
chief  technical  assistant  in  the  Concilium,  has  been  named  as  director 
and  commission  representative  of  the  Swiss  society  and  Vernon 
Kellogg  as  commission  representative  of  the  council.  A  special  com- 
mittee of  the  council  on  Concilium  Bibliographicum  matters  has  been 
appointed,  with  the  following  members:  Vernon  Kellogg,  chairman; 
L.  R.  Jones,  professor  of  plant  pathology.  University  of  Wisconsin; 
R.  M.  Yerkes,  chairman,  research  information  service.  National 
Research  Council;  and  J.  R.  Schramm,  executive  secretary,  division 
of  biology  and  agriculture,  National  Research  Council. 

In  order  that  this  committee  and  its  representative  on  the  joint 
managing  commission  might  have  competent  advice  as  to  the  desires 
of  American  biologists  and  librarians,  who  constitute  one-third  of 
all  the  subscribers  to  the  bibliographic  cards  issued  by  the  Concilium, 
concerning  the  future  activities  of  the  Concilium,  a  conference  of 
representative  American  biologists  and  librarians  was  held  in  the 
council  rooms  on  April  24,  1922. 

PERSONNEL  RESEARCH  FEDERATION. 

The  Personnel  Research  Federation,  organized  as  a  result  of 
conferences  held  in  the  counciFs  rooms  in  November,  1920,  and 
March,  1921,  held  its  first  annual  meeting  in  the  council's  rooms  in 
42210—23  -2 
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November  21,  1921.  The  meeting  was  well  attended,  rich  in  valu- 
able papei's,  and  stimulating  in  its  discussions.  A  committee  was 
appointed  to  act  on  a  proposition  for  establishing  a  journal.  \ii 
acceptable  contract  having  been  made  with  publishers  and  an 
editorial  board  created,  the  first  issue  of  the  monthly.  The  Journal 
of  Personnel  Research,  appeared  in  May,  1922.  Mr.  Leonard  Outh- 
waite  is  the  editor  in  chief.  Dr.  Beardsley  Ruml  served  the  Feder- 
ation as  director  from  spring  to  fall  of  1921 ;  Mr.  Outhwaite  succeeded 
Dr.  Ruml. 

Without  special  effort,  the  Federation  has  made  substantial  gains 
in  its  membership,  which  now  includes  organizations  engaged  in 
personnel  research,  universities,  governmental  departments,  the 
American  Federation  of  Labor,  and  individuals. 

The  officers  of  the  Personnel  Research  Federation  are:  Chairman, 
Robert  M.  Yerkes;  vice  chairman,  Samuel  Gompers;  secretary,  Alfred 
D.  Flinn;  treasurer,  Robert  W.  Bruere. 

At  the  annual  meeting  the  chairman  in  his  address  outlined  the 
purposes  of  personnel  activities  and  research  and  spoke  of  changes  in 
work  and  workers  resulting  therefrom  as  industry  developed.  Other 
papers  were: 

''Basic  experiments  in  vocational  guidance,"  C.  S.  Yoakum;  ''An  experimental 
study  on  retardation  in  relation  to  satisfaction  on  the  job  in  a  metal  manufacturing 
plant,"  Joseph  W.  Hayes;  ''Methods  and  results  in  selection  of  students  for  engineer- 
ing training,"  L.  L.  Thurstone;  "Posture  in  occupations  as  related  to  health,"  L.  R. 
Thompson;  "Determination  of  carbon  monoxide  in  the  blood  and  its  effects  on  the 
worker,"  R.  R.  Sayers;  "Problems  of  personnel  research  of  interest  to  organized 
labor,"  Samuel  Gompers;  "Difficulties  encountered  in  a  cause-of-leaving  research," 
Miss  Anna  Bezanson. 

The  office  of  the  Federation  is  in  the  Engineering  Societies  Building, 
29  West  Thirty-ninth  Street,  New  York,  by  courtes}^  of  the  Engi- 
neering Foundation. 

SCIENCE  SERVICE. 

Science  Service,  estabhshed  in  April,  1921,  under  the  joint  auspices 
of  the  council,  the  National  Academy  of  Sciences,  and  the  American 
Association  for  the  Advancement  of  Science,  has  made  rapid  progress 
in  its  work  in  the  popularization  of  science.  It  has  been  aided  by  an 
annual  subvention  of  $30,000  from  Mr.  E.  W.  Scripps,  of  Cincinnati, 
Ohio,  and  has  had  during  the  past  year  an  income  from  sales  of  its 
scientific  articles  and  news  notes  of  about  $20,000  for  the  same  year. 

It  maintains  a  weekly  (soon  to  be  converted  into  a  daily)  Science 
News  Bulletin  which  is  subscribed  for  by  abotit  40  newspapers, 
mostly  of  large  circulation,  and  a  special  feature  service  subscribed 
for  by  a  similar  number  of  newspapers.  It  has  provided,  during  the 
year,  numerous  articles,  long  and  short,  for  standard  magazines,  has 
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J,  arranged  for  the  publication  of  a  number  of  popular  scientific  books, 
18  lias  issued  a  motion  picture  on  a  timely  scientific  subject,  and  has, 
Q  especially  in  the  person  of  its  editor.  Dr.  E.  E.  Slosson,  provided 
n  numerous  popular  scientific  lectures.  Science  Service  is  helping  fill 
i  the  need  in  America  of  a  means  of  disseminating  authentic  scientific 
.  information  and  news  in  understandable  and  interesting  form. 

I  AMERICAN  SCIENTIFIC  LITERATURE  FOR  RUSSIAN  SCIENTIFIC 

INSTITUTIONS. 

An  American  committee  to  aid  Russian  scientists  consisting  of 
Vernon  Kellogg,  chairman;  and  Messrs.  L.  O.  Howard,  Chief,  United 
States  Bureau  of  Entomology;  David  White,  Chief  Geologist,  United 
States  Geological  Survey;  and  Raphael  Zon,  forest  economist.  United 
States  Forest  Service,  all  members  of  the  council,  but  not  acting  as 
an  official  council  committee,  was  formed  in  the  spring  of  1922. 
This  committee  issued  an  appeal  to  American  scientific  men,  organi- 
zations, and  publishing  houses  for  gifts  of.  American  scientific  books, 
I  journals,  and  papers  issued  since  January  1,  1915,  to  be  distributed 
free  to  Russian  universities  and  investigators,  who  had  received 
practically  no  American  scientific  publications  issued  since  the 
beginning  of  the  war. 

The  committee  was  able  to  arrange  for  the  generous  cooperation 
with  it  of  the  American  Relief  Administration,  under  the  chairman- 
ship of  Hon.  Herbert  Hoover,  which  offered  to  undertake  the  receipt 
and  proper  packing  in  New  York  of  all  material  contributed  and 
to  provide  for  the  free  transportation  of  the  material  overseas  and 
into  Russia  (Moscow) .  The  administration  also  gave  the  use  of  the 
services  of  its  American  agents  scattered  through  Russia  to  help  as- 
sure a  safe  and  proper  distribution  of  the  material  sent  over.  A 
special  Russian  committee  of  eminent  scientific  men,  principal  uni- 
versities, the  academy  of  science,  and  other  major  scientific  organi- 
zations was  set  up  in  Moscow  to  assist  in  the  distribution. 

A  widespread  and  generous  response  was  made  by  American 
Government  and  State  scientific  bureaus,  experiment  stations, 
scientific  societies,  university  presses,  and  other  publishers  of  scientific 
books  and  journals  and  by  individuals  to  the  appeal  of  the  committee, 
which  has  enabled  the  committee  to  collect  and  send  to  Moscow, 
about  twelve  tons  of  scientific  books,  journals,  and  papers,  all  issued 
since  January  1,  1915,  and,  mostly,  of  undoubted  value  to  Russian 
scientific  investigators  and  teachers. 
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REPORTS  OF  DIVISIONS. 
DIVISION  OF  FEDERAL  RELATIONS. 

[Charles  D.  Walcott,  Chairman.] 
(For  list  of  members  see  Appendix  A.) 

The  activities  of  the  division  of  Federal  relations  during  the  past 
year  have  been  chiefly  confined  to  those  of  the  committee  on  scope 
of  Government  service.  Because  of  the  resignation  of  Dr.  C.  L. 
Alsberg,  chairman  of  this  committee,  from  the  United  States  Bureau 
of  Chemistry  and  his  removal  to  California  and  consequent  resigna- 
tion of  the  chairmanship  of  the  committee,  Dr.  H.  Foster  Bain. 
Director  of  the  Bureau  of  Mines,  was  made  chairman  in  his  stead. 
A  report  by  this  committee  is  under  process  of  preparation.  Dr.  Bain 
has  held  numerous  conferences  with  various  representatives  of 
Government  scientific  bureaus  in  connection  with  the  preparation  of 
this  report. 

The  division  as  it  stands  has  as  members  representatives  from 
Government  departments  and  bureaus  as  follows: 

Department  of  State:  Consular  Service. 
Department  of  Treasury:  Public  Health  Service. 
Department  of  War: 
General  Stafr. 

Military  Intelligence  Division. 

Coast  Artillery. 

Medical  Corps. 

Engineer  Corps. 

Ordnance  Department. 

Signal  Corps. 

Air  Service. 

Chemical  Warfare  Service. 
Department  of  Justice. 
Post  Office  Department. 
Department  of  Navy: 

Intelligence  Division. 

Bureau  of  Navigation. 

Bureau  of  Yards  and  Docks. 

Bureau  of  Ordnance. 

Bureau  of  Construction  and  Repair. 

Bureau  of  Steam  Engineering. 

Bureau  of  >redicine  and  Surgery. 
Department  of  the  Interior: 

Patent  Office. 

Geological  Survey. 

Reclamation  Service. 

Bureau  of  Education. 

Bureau  of  Mines. 
Department  of  Agriculture: 

Weather  Bureau. 

Forest  Service. 
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Department  of  Agriculture — Continued. 
1^    Bureau  of  Animal  Industry. 

Bureau  of  Plant  Industry. 

Bureau  of  Chemistry. 

Bureau  of  Soils. 

Bureau  of  Entomology. 

Bureau  of  Biological  Survey. 
'       Bureau  of  Public  Roads. 
Department  of  Labor:  Bureau  of  Labor  Statistics. 
Department  of  Commerce: 

Coast  and  Geodetic  Survey. 

Bureau  of  Standards. 

Bureau  of  Fisheries. 

Bureau  of  the  Census. 

Bureau  of  Lighthouses. 
Smithsonian  Institution. 

DIVISION  OF  FOREIGN  RELATIONS. 

[R.  A.  MiLLiKAN,  Chairman.] 
(For  list  of  members,  see  Appendix  A.) 

The  annual  meeting  of  the  division  was  held  in  Washington  on 
April  21,  1922.  At  this  meeting  reports  were  presented  from  the 
American  sections  of  the  following  international  scientific  organiza- 
tions with  which  the  council  has  affiliations  by  representatives  of 
these  sections  as  named: 

International  Astronomical  Union:  Joel  Stebbins,  professor  of  astronomy,  Uni- 
versity of  Illinois. 

American  Geophysical  Union:  W.  J.  Humphreys,  professor  of  meteorological 
physics,  United  States  Weather  Bureau. 

International  Union  of  Pure  and  Applied  Chemistry:  F.  G.  Cottrell,  chairman, 
division  of  chemistry  and  chemical  technology,  National  Research  Council. 

International  Mathematical  Union:  L.  E.  Dickson,  professor  of  mathematics, 
University  of  Chicago, 

International  Union  of  Scientific  Radio-Telegraphy:  L,  W.  Austin,  head  of  United 
States  Naval  Radio  Research  Laboratory. 

International  Bureau  of  Weights  and  Measures:  S.  W.  Stratton,  Director,  United 
States  Bureau  of  Standards. 

International  Commission  on  Illumination:  E.  P.  Hyde,  director,  Nela  Research 
Laboratory,  General  Electric  Co.,  Cleveland,  Ohio. 

International  Electro-Technical  Commission:  C.  0.  Mailloux,  president.  United 
States  National  Committee,  111  Fifth  Avenue,  New  York. 

DELEGATES  TO  1922  MEETINGS  OF  INTERNATIONAL  RESEARCH  COUNCIL 
AND  AFFILIATED  UNIONS. 

The  following  delegates  were  accredited  by  the  council  to  meetings, 
as  indicated;  of  the  International  Research  Council  and  affiliated 
unions,  as  follows : 
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INTERNATIONAL  RESEARCH  COUNCIL,  BRUSSELS,  JULY  25. 

James  H.  Breasted,  professor  of  Egyptology  and  oriental  history,  University  «f 
Chicago. 

George  E.  Hale,  director.  Mount  Wilson  Observatory,  Pasadena. 
Robert  A.  Millikan,  director,  Norman  Bridge  laboratory  of  physics,  California  Insti- 
tute of  Technology. 
Augustus  Trowbridge,  professor  of  physics,  Princeton  University. 

INTERNATIONAL  ASTRONOMICAL  UNION,  ROME,  MAY  2. 

R.  G.  Aitken,  astronomer,  Lick  Observatory,  University  of  California. 
L.  A.  Bauer,  director,  department  of  terrestrial  magnetism,  Carnegie  Institution  of 
\\'ashington. 

William  Bowie,  chief,  division  of  geodesy.  United  States  Coast  and  Geodetic  Survey. 
H.  D.  Curtis,  director,  Allegheny  Observatory,  University  of  Pittsburgh. 
Edward  Kasner,  professor  of  mathematics,  Columbia  University. 
O.  J.  Lee,  astronomer,  Yerkes  Observatory,  University  of  Chicago. 
Frank  B.  Littell,  astronomer,  United  States  Naval  Observ^atory. 
Henry  N.  Russell,  professor  of  astronomy  and  director  of  observatory,  Princeton 
University. 

John  A.  Miller,  director,  Sproul  Observatory,  Swarthmore  College. 
C.  E.  St.  John,  astronomer.  Mount  Wilson  Observatory. 
Frank  Schlesinger,  director  of  observatory,  Yale  University. 

F.  H.  Scares,  astronomer.  Mount  Wilson  Observatory. 
Harlow  Shapley,  astronomer,  Harvard  College  Observatory. 

INTERNATIONAL  GEODETIC  AND  GEOPHYSICAL  UNION,  ROME,  MAY  2. 

Ti.  A.  Bauer,  director,  department  of  terrestrial  magnetism,  Carnegie  Institution  of 
^^'ashington. 

William  Bowie,  chief,  division  of  geodesy.  United  States  Coast  and  Geodetic  Surv^ey. 
H.  H.  Kimball,  meteorologist.  United  States  Weather  Bureau  . 

G.  W.  Littlehales,  hydrographic  engineer.  United  States  Hydrographic  Office. 
Harry  Fielding  Reid,  professor  of  dynamical  geology  and  geography,  Johns  Hopkins 

University. 

Frank  Schlesinger,  director  of  obser^'atory,  Yale  University. 

H.  S.  Washington,  petrologist,  Geophysical  Laboratory,  Carnegie  Institution  of 
Washington. 

INTERNATIONAL  UNION  OF  PURE  AND  APPLIED  CHEMISTRY,  LYONS,  JUNE  28. 

Edward  Bartow,  head  department  of  chemistry.  University  of  Iowa. 
E.  S.  Chapin,  American  representative.  Textile  Alliance,  Paris. 
R.  B.  Moore,  chief  chemist,  United  States  Bureau  of  Mines. 
Charles  L.  Parsons,  secretary,  American  Chemical  Society* 
E.  W.  Washburn,  professor  of  ceramic  engineering,  University  of  Illinois. 
H.  S.  Washington,  petrologist.  Geophysical  Laboratory,  Carnegie  Institution  of 
Wasliington. 

INTERNATIONAL  UNION   OF  SCIENTIFIC  RADIO-TELEGRAPHY,   BRUSSELS,  JULY  24. 

E.  F.  W.  Alexanderson,  General  Electric  Co. 

L.  W.  Austin,  head  of  United  States  Naval  Radio  Research  Laboratory. 
A.  E.  Kennelly,  professor  of  electrical  engineering.  Harvard  University. 


j  DIVISION  OF  FOREIGN  RELATIONS.  19 

I 

I 

INTERNATIONAL  GEOLOGICAL  CONGRESS,  BRUSSELS,  AUGUST  10. 

E.  B.  Mathews,  professor  of  mineralogy  and  petrography,  Johns  Hopkins  University. 

The  council  made  appropriations  amounting  in  all  to  $3,100  to 
assist  in  the  payment  of  travel  expenses  of  the  delegates  accredited 
by  it  to  the  various  international  meetings. 

International  dues, — By  an  appropriation  in  the  Diplomatic  and 
Consular  bill  funds  were  made  available  for  the  payment  of  1921  dues 
to  the  following  international  organizations : 


International  Research  Council   $129 

International  Union  of  Pure  and  Applied  Chemistry   290 

International  Astronomical  Union   772 

International  Union  of  Geodesy  and  Geophysics   1,  338 

International  Mathematical  Union   129 


These  dues  are  payable  in  francs,  and  appropriation  in  dollars  was 
based  on  the  rate  of  exchange  current  at  the  time  of  the  drawing  of 
the  bill.  By  the  time,  however,  that  the  money  could  be  remitted 
by  the  State  Department  to  meet  these  dues,  the  exchange  value  of 
the  franc  against  the  dollar  had  increased,  and  the  Government 
appropriation  in  dollars  was  unable  to  meet  the  full  payments  in 
francs.  This  deficit  amounted  altogether  to  $463.37,  which  was  paid 
by  the  council.  In  the  bill  providing  for  the  appropriation  for  1922 
dues  the  value  of  the  franc  was  calculated  at  an  advanced  rate,  and 
it  is  expected  that  little,  if  any,  deficit  will  occur  in  the  appropria- 
tion in  dollars  for  meeting  these  dues. 

International  station  at  UJciahfor  variation  of  latitude. — deficiency 
appropriation  of  $2,000  was  secured  from  the  Government  through 
the  good  offices  of  the  Department  of  State  with  which  to  meet  the 
expenses  of  the  international  station  at  Ukiah  for  the  fiscal  year 
ending  June  30,  1922.  It  will  also  probably  be  possible  to  repay 
from  this  sum  certain  grants  which  were  made  from  special  funds  of 
the  National  Academy  of  Sciences  and  the  National  Research  Council 
in  order  to  carry  the  expenses  of  this  station  over  an  emergency 
period  in  1921. 

A  second  item  of  $2,000  for  this  same  account  has  been  made  in 
the  State  Department's  regular  appropriation  bill  for  1922-23.  It 
is  expected  that  by  the  middle  of  1923  arrangements  will  be  made 
for  the  transfer  of  the  property  of  this  international  station  to  Ameri- 
can auspices  and  for  continuation  of  the  program  of  this  station  in 
cooperation  with  stations  in  Japan  and  Italy. 
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DIVISION  OF  STATES  RELATIONS. 

[John  C.  Meuriam,  Chairman.] 
(For  list  of  members,  see  Appendix  A.) 

The  annual  meeting  of  the  division  was  held  in  Washington  May  23, 
1922.    The  following  papers  were  presented: 

The  present  status  of  forestry  under  State  auspices,  and  the  problem  of  the  organi- 
zation of  science  under  State  control:  H.  S.  Graves,  dean,  School  of  Forestry,  Yale 
University. 

The  present  status  of  research  in  State  geological  surveys:  E.  B.  Mathews,  professor 
of  mineralogy  and  petrography,  Johns  Hopkins  University. 

Cooperation  in  research  under  public  agencies:  E.  W.  Allen,  Division  of  States 
Relations,  Department  of  Agriculture. 

Summarization  of  report  upon  survey  of  scientific  work  in  Illinois:  Leonard  D. 
White,  associate  professor  of  political  science,  University  of  Chicago. 

Fundamental  considerations  affecting  the  relation  of  research  to  public  adminis- 
tration: John  C.  Merriam,  president,  Carnegie  Institution  of  Washington. 

Illinois  survey, — An  elaborate  report  was  submitted  by  Dr. 
Leonard  D.  White,  associate  professor  of  political  science,  University 
of  Chicago,  upon  ^^The  organization  and  activities  of  the  scientific 
departments  of  the  State  government  of  Illinois. This  report  is 
the  second — the  first  was  on  California — in  a  series  of  similar  reports 
for  which  the  division  has  arranged.  The  purpose  of  these  reports 
is  to  disclose  the  conditions  at  present  surrounding  the  position  of 
scientific  research  in  governmental  agencies  and  the  place  which 
research  ought  to  occupy  in  public  administration.  It  is  planned  to 
publish  soon  the  greater  part  of  this  Illinois  report. 

Report  of  Government  scientific  worlc  in  cooperation  with  non- Federal 
agencies. — A  report  upon  this  subject  has  been  drafted  by  Dr.  E.  W. 
Allen,  which  it  is  planned  to  publish. 

Report  of  ,  California  committee  on  scientific  research  of  the  California 
State  council  of  defense, — The  final  report,  dated  January  31,  1919, 
has  been  revised  and  its  publication  authorized  by  the  secretary  of 
state  of  California.  The  council  believes  that  this  will  be  a  useful 
paper  for  it  to  publish  in  view  of  the  unique  character  of  the 
organization  of  this  committee  and  of  the  effectiveness  of  its  work. 

Conditions  surrounding  geological  research  under  State  auspices, — At 
the  request  of  the  division  of  States  relations  the  division  of  geology 
and  geography  undertook  to  prepare  a  report  upon  the  conditions 
surrounding  geological  research  under  State  auspices.  This  report 
was  presented  at  the  annual  meeting  of  the  division. 

Study  of  conditions  in  State  forest  services. — Dean  Graves,  chair- 
man-elect of  the  division,  has  undertaken  to  make  an  extensive  per- 
sonal study  of  the  conditions  in  State  forest  services  and  at  the  same 
time  to  give  attention  to  research  possibilities  in  forestry  and  condi- 
tions surrounding  research  in  this  field  under  State  auspices.   To  make 
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this  study  Dean  Graves  has  undertaken  to  visit  many  of  the  States 
of  the  Union. 

Study  of  centralization  in  State  government, — The  major  under- 
taking of  the  division  for  the  coming  year  will  be  a  study  of  the 
tendency  toward  the  centralization  of  government  and  its  effect  upon 
the  freedom  for  research  in  State  educational  and  scientific  institu- 
tions. This  study  will  begin  probably  in  the  States  of  Massachusetts 
and  Maryland  and  will  then  be  extended  to  Wisconsin  and  Illinois. 

DIVISION  OF  EDUCATIONAL  RELATIONS. 

[Vernon  Kellogg,  Chairman.] 
(For  list  of  members,  see  Appendix  A.) 

The  annual  meeting  of  the  division  was  held  in  Washington  on 
April  19,  1922,  The  period  of  the  meeting  was  mostly  given  over 
to  a  discussion  of  the  problem  presented  by  the  gifted  student  in  the 
colleges  and  universities  and  of  the  ways  and  means  for  prosecuting 
work  on  this  problem.  The  chairman  stated  that  the  principal  activ- 
ities of  the  division  during  the  year  had  related  to  this  problem,  and 
proposed  that  the  division,  in  continued  collaboration  with  the 
division  of  anthropology  and  psychology,  should  continue  to  give 
special  attention  to  this  problem  during  the  coming  year.  After 
some  discussion  of  ways  and  means  of  carrying  on  the  work  this  pro- 
posal was  adopted. 

Special  conference  on  problem  of  the  gifted  student. — On  December 
23,  1921,  a  special  conference  on  the  problem  of  the  gifted  student 
was  held  in  the  counciFs  rooms  at  Washington,  in  which  invited 
representatives — presidents,  deans,  and  professors — of  about  a  dozen 
colleges  and  universities  participated.  A  report  of  this  conference, 
with  abstracts  of  the  prepared  papers  and  of  the  general  discussion, 
was  given  wide  circulation  among  the  colleges  and  universities  of  the 
country  and  attracted  much  favorable  attention.  It  was  the  unani- 
mous opinion  and  recommendation  of  this  conference  that  the  council, 
through  its  divisions  of  educational  relations  and  anthropology  and 
psychology,  should  continue  to  keep  this  problem  before  college  and 
university  administrators  and  faculties,  both  by  correspondence,  the 
issuance  of  bulletins  and  pamphlets,  and  by  personal  visits  by  repre- 
sentatives of  the  council. 

^^Open  letter  to  college  seniors^^  and  career  bulletins.^' — In  response 
to  many  suggestions  the  division  arranged  for  the  preparation  by 
Dean  Seashore,  of  the  University  of  Iowa,  and  publication  of  an 
'^Open  letter  to  college  seniors,^'  calling  attention  to  the  opportunities 
afforded  the  senior  class  men  and  women  of  superior  mental  endow- 
ment for  a  career  of  scholarships.  This  ''Open  letter''  met  from  the 
beginning  of  its  distribution  with  such  a  favorable  reception  that 
repeated  printings  were  necessary  to  supply  the  demand  first  made 
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on  the  division  by  university  and  college  presidents  and  deans. 
About  15,000  copies  have  been  sent  on  this  personal  demand. 

In  addition  arrangements  have  been  made  for  the  preparation  by 
competent  authorities — in  most  cases  the  chairmen  of  the  counciPs 
divisions  of  science  and  technology — for  special  '^career  bulletins/' 
calling  the  attention  of  university  students  to  the  opportunities  for 
research  careers  on  the  part  of  competent  men  and  women,  in  each  of 
the  principal  fields  of  scientific  work.  Such  bulletins  have  so  far 
been  prepared  and  published  for  the  fields  of  agriculture,  anthropol- 
ogy, chemistry,  civil  engineering,  geography,  geology,  medicine, 
psychology,  and  zoology.  Other  bulletins  are  now  in  course  of 
preparation. 

Honors  systems. — As  a  result  of  the  consideration  by  the  conference 
of  December  23,  1921,  of  the  advantages  of  the  development  of  some 
form  or  forms  of  honors  systems  in  American  colleges  and  universities 
a  special  committee,  consisting  of  President  Aydelotte,  of  Swarthmore 
College,  and  the  chairman  of  the  division,  was  appointed  to  collect 
information  concerning  the  extent  to  which  honors  systems  are  now 
in  vogue  in  this  country  and  the  character  of  the  various  systems 
adopted  and  to  prepare  a  report  on  the  basis  of  this  information  for 
general  circulation  among  college  and  university  administrators  and 
faculties.  The  work  of  collecting  the  information  is  practically  com- 
pleted and  the  report  in  course  of  preparation. 

Assistance  to  committee  G,  on  methods  of  increasing  the  intellectual 
interest  and  raising  the  intellectual  standards  of  undergraduates  of  the 
American  Association  of  University  Professors. — Under  the  chairman- 
ship of  Prof.  E.  H.  Wilkins,  of  the  University  of  Chicago,  committee 
G,  on  methods  of  increasing  the  intellectual  interest  and  raising  the 
intellectual  standards  of  undergraduates  of  the  American  Association 
of  University  Professors,  is  attempting  to  prepare  a  full  bibliography 
of  books  and  articles  referring  to  the  general  subject  of  the  committee's 
interests.  Part  of  the  loibliographic  work  of  the  committee  covers 
the  special  subject  of  the  problem  of  the  gifted  student,  and  the  di- 
vision has  made  an  appropriation  of  $500  to  assist  the  committee  in 
its  work  as  far  as  it  applies  especially  to  the  gifted-student  problem. 
The  work  of  the  committee  is  now  being  actively  prosecuted. 

Report  on  research  conditions  in  American  colleges  and  universities. — 
As  a  result  of  the  work  done  1)}'  the  division  (with  the  financial  support 
of  the  General  Education  Board)  during  the  last  two  years  on  an 
investigation  of  the  research  situation  in  the  colleges  and  universities 
of  the  country,  which  included  personal  visits  to  al)out  200  institutions 
by  representatives  of  the  division,  there  is  now  on  hand  a  large  amount 
of  informative  material  in  the  shape  of  reports  from  college  and 
university  authorities  and  reports  of  the  visitors.  The  chairman  of 
the  division  hopes  to  complete  a  general  report  on  the  subject,  suitable 
for  publication,  during  the  coming  year. 
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DIVISION  OF  RESEARCH  EXTENSION. 

[H.  E.  Howe,  Chairman.] 
(For  list  of  members,  see  Appendix  A.) 

The  annual  meeting  of  the  division  was  held  in  Washington  on 
April  22,  1922. 

The  division  of  research  extension,  in  addition  to  developing  certain 
projects  peculiarly  its  own,  has  through  its  chairman  and  secretary 
aided  actively  in  the  promotion  of  certain  projects  of  other  divisions, 
especially  such  as  require  financial  support  from  outside  sources. 
Among  these  may  be  mentioned  the  projects  in  charge  of  the  com- 
j  mittees  on  atmosphere  and  man,  standardization  of  biological  stains, 
vestibular  research,  marine  piling  investigations,  food  and  nutrition, 
etc.  All  work  in  connection  with  the  finding  of  funds  from  industrial 
concerns  for  the  support  of  scientific  investigation  has  been  made 
very  difficult  and  slow  during  the  year  by  the  unsettled  financial  and 
industrial  condition  of  the  country. 

Committee  on  Corrosion, — Progress  in  the  work  of  the  division's 
committee  on  corrosion  has  been  made  in  the  way  of  bibliographic 
work,  and  the  preparation  of  a  monographic  review  of  the  present 
status  of  corrosion  investigation.  A  large  corporation  has,  at  the 
suggestion  of  the  committee,  placed  a  special  investigator  on  corrosion 
work. 

Alloys  Research  Information  Service, — ^Little  advance  has  been  made 
during  the  past  year  on  this  project,  as  the  time  does  not  seem  yet 
ripe  in  the  industrial  world  for  the  securing  of  definite  contracts  for 
the  support  of  the  work.  On  the  other  hand,  there  is  almost  universal 
approval  of  the  idea  and  plan,  and  with  the  coming  of  better  financial 
conditions  the  support  necessary  for  the  development  of  the  work  of 
the  service  should  not  be  difficult  to  obtain. 

Tanning  Research  Institute  and  School. — A  report,  making  certain 
recommendations,  on  the  subject  of  establishing  a  research  institute 
or  laboratory  to  prosecute  scientific  investigations  of  problems  in 
tanning,  and  the  creation  of  a  special  tanning  school  has  been  made 
and  accepted  by  the  Tanners'  Council.  A  research  laboratory  in 
Cincinnati  is  now  active,  and  it  is  expected  that  the  Tanner's  Council 
will  take  full  action  in  connection  with  the  recommendations  embodied 
in  the  report. 

National  Textile  Institute. — The  effort  to  establish  a  national  textile 
institute  has  met  with  little  success  so  far  because  of  the  present  im- 
possibility of  obtaining  the  large  funds  necessary  to  its  support. 
Nevertheless  some  progress  has  been  made  in  enlisting  the  interest 
and  approval  of  various  organizations.  The  Bureau  of  Standards 
has  begun  a  research  program  in  connection  with  textiles,  and  a 
committee  composed  of  representatives  of  the  council,  the  Bureau  of 
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Standards,  the  American  Home  Economics  Association  (especially 
representing  the  consumers)  and  various  associations  of  textile 
manufacturers  is  being  organized. 

National  Institute  of  Nutrition, — In  connection  with  the  efforts  of 
the  division  of  biology  and  agriculture  and  the  division  of  research 
extension,  a  report  similar  to  that  on  National  Textile  Institute  must 
be  made.  The  necessarily  large  funds  needed  for  the  support  of  such 
an  institute  have  not  been  found,  although  certain  encouraging 
assurances  of  assistance  have  been  secured. 

Crop  Protection  Institute  and  Horological  Institute, — These  two 
organizations,  w^hich  were  initiated  and  sponsored  by  the  division, 
are  now  well  established  and  actively  at  work. 

The  ^nnual  meeting  of  the  Crop  Protection  Institute  was  held  in 
Rochester  on  Januar}^  12,  1922.  The  membership  of  the  institute 
now  comprises  256  scientific  members,  25  industrial  concern  mem- 
bers, and  21  associate  industrial  members.  Various  funds  are  now 
in  the  hands  of  the  institute  for  the  prosecution  of  particular  investi- 
gations. 

The  present  membership  of  the  Horological  Institute  of  America 
is  as  follows:  Patrons,  2;  life  members,  20;  sustaining  members, 
32;  active  members,  97.    There  is  about  $4,000  in  the  treasury. 

RESEARCH  INFORMATION  SERVICE. 

[Robert  M.  Yerkes,  Chairman.] 
(For  list  of  members,  see  Appendix  A.) 

The  annual  meeting  was  held  in  Washington,  April  10,  1922.  A 
report  of  the  year's  work  was  presented  by  the  chairman  and  the 
matter  of  the  further  development  and  extension  of  the  service  and 
its  establishment  on  a  secure  and  sufficient  financial  basis  was  dis- 
cussed at  length.  There  was  general  approval  of  the  idea  of  expand- 
ing the  service  to  an  extent  sufficient  to  make  it  a  nationally  useful 
clearing  house  for  information  in  science  and  technology.  It  was 
estimated  that  to  enable  the  service  to  develop  in  such  a  way  as 
to  meet  satisfactorily  such  a  conception  of  it  would  require  an  annual 
expenditure  on  its  part  of  at  least  $50,000  a  year  for  the  next  few 
years  and  8100,000  a  year  thereafter.  It  was  considered  probable, 
however,  that  part  of  this  income  could  be  provided  by  the  service 
itself  from  subscriptions  for  its  services. 

Staff. — The  present  staff  provides  the  services  of  a  chairman  and 
a  number  of  scientific  associates,  technical  assistants,  clerks,  and 
stenographers.  However,  a  part  of  the  time  of  all  the  members  of 
the  staff  is  taken  up  by  duties  connected  with  the  counciFs  publi- 
cations and  other  activities  so  that  the  actual  staff  services  at  present 
available  to  the  service  may  be  estimated  as  follows:  Chairman, 
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one-half  time;  scientific  associates,  equivalent  to  three  on  full 
time;  technical  assistants,  equivalent  to  three  on  full  time;  clerks 
and  stenographers,  equivalent  to  six  on  full  time. 

Miscellaneous  request  service, — During  the  year  nearly  2,000  re- 
quests for  scientific  information  were  answered,  and  in  addition  a 
large  number  of  intramural  requests  were  cared  for.  The  requests 
are  almost  equally  divided  between  science  and  technology.  The 
degree  of  satisfactoriness  of  the  replies  to  the  recipients  is  indicated 
by  the  following  tabulation  of  expressions  on  the  part  of  the  ques- 
tioners: Seventy-two  per  cent  satisfactory  information  or  reference; 
25  per  cent  incomplete  but  useful  replies;  3  per  cent  ^^no  new  infor- 
mation;^' slightly  less  than  1  per  cent  ^^unsatisfactory.''  It  seems 
clear  that  the  miscellaneous  request  service  is  worth  fostering,  espe- 
cially if  the  larger  plans  for  the  extension  of  the  informational  work 
of  the  service  can  be  realized. 

Development  of  informational  machinery, — The  personnel  file  of 
persons  now  engaged  in  this  country  in  scientific  and  technologic  in- 
vestigation has  grown  rapidly.  It  now  contains  reasonably  complete 
and  up  to  date  records  for  about  14,000  such  persons.  This  entire 
file  is  in  process  of  ^^findexing,"  which,  because  of  the  preparation  of 
codes  for  the  several  sciences  and  branches  of  technology  and  prepa- 
ration of  the  findex  cards,  is  a  very  large  undertaking.  The  findexing 
of  the  records  for  chemists,  physicists,  and  psychologists  is  already 
completed.  The  value  and  use  of  this  file  is  indicated  by  the  fact 
that  between  one-fourth  and  one-third  of  all  the  miscellaneous  re- 
quests for  information  are  answered  partially  or  wholly  by  reference 
to  this  file. 

Research  laboratories  file, — resurvey  of  American  industrial  re- 
search laboratories  and  of  their  personnel  was  completed  during  the 
year  and  a  revised  bulletin  listing  them  and  giving  information  con- 
cerning their  extent,  character,  and  personnel  published.  It  has  been 
the  most  called-for  bulletin  issued  by  the  service.  The  file  is  being 
constantly  supplemented  and  kept  up  to  date. 

Library  of  reference  and  source  booTcs. — ^About  200  volumes  were 
accessioned  during  the  year  at  a  cost  of  about  $1,000.  More  money, 
at  least  $2,500  a  year,  is  needed  for  the  proper  maintenance  of  this 
library. 

Bibliographic  file  and  section. — In  collaboration  with  other  divisions 
of  the  council,  and  with  individual  specialists  in  various  parts  of  the 
country,  the  service  has  arranged  for  the  compilation  of  lists  of  both 
published  and  unpublished  manuscripts  in  science  and  technology. 
A  list  of  manuscript  bibliographies  for  geology  and  geography  has 
already  been  published,  and  similar  lists  for  chemistry,  physics,  and 
mathematics  are  in  press;  others  are  in  course  of  preparation.  Lists 
of  published  bibliographies  for  geology,  physics,  chemistry,  astron- 
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omy,  and  mathematics  are  well  advanced  and  will  be  completed  and 
published  during  the  coming  year.  Altogether  the  progress  of  this 
important  part  of  the  servicers  informational  machinery  has  been  rapid 
and  substantial  and  the  promise  of  usefulness  through  it  is  great,  for 
there  is  no  more  serious  wastage  of  investigators^  time  than  in  dupli- 
cation of  searcli  and  listing  of  references. 

Special  s  urvey  of  mformational  sources  of  the  world. — The  service  in 
connection  with  the  consideration  of  a  possible  future  considerable 
extension  of  the  scope  of  its  work,  arranged  with  Mr.  J.  David  Thomp- 
son, an  expert  investigator,  to  make  a  special  survey  of  the  informa- 
tional sources  of  the  world,  in  order  that  the  service  and  the  council 
might  have  before  them  during  their  consideration  of  the  future 
development  of  the  service  a  needed  collection  of  data  concerning 
other  important  informational  organizations.  Mr.  Thompson's  survey 
was  conducted  promptly  in  consultation  with  ofhcers  and  members  of 
the  service  and  with  various  specialists  in  Washington  and  New  York. 
The  survey  was  made  use  of  by  Messrs.  Yerkes  (chairman  of  the 
service)  and  Flinn  (chairman  of  the  division  of  engineering)  in  con- 
nection with  their  work  of  drawing  up  a  plan  for  the  further  develop- 
ment and  expansion  of  the  service.  This  plan,  approved  by  formal 
action  of  the  service,  was  presented  to  the  executive  board  of  the  coun- 
cil at  its  meeting  on  April  26,  1922,  and  referred  to  a  special  com- 
mittee appointed  to  consider  it  and  report  back  to  the  board. 

Informational  publications. — ^Much  of  the  work  undertaken  by  the 
service  on  special  request,  or  in  the  development  of  its  informational 
aids,  results  in  the  compilation  of  scientific  information  which  is 
worthy  of  special  circulation  by  publication.  Indeed,  issuance  of 
informational  bulletins  and  circulars  would  appear  to  be  one  of  the 
important  special  functions  of  the  service. 

The  following  are  publications  issued  by  the  council  during  the  year 
for  which  the  service  is  partly  or  wholly  responsible: 

libraries  in  the  District  of  Columbia;  Scientific  Abstracting,  being  a  description 
of  methods,  by  Gordon  S.  Fulcher;  American  Research  Chemicals,  a  list  of  commercial 
sources;  Organomagnesium  Compounds  in  Synthetic  Chemistry,  a  bibliography  of 
the  Grignard  reaction,  1900-1921;  A  partial  list  of  Publications  of  the  National 
Research  Council  to  January  1,  1922;  Doctorates  Conferred  in  the  Sciences  by  Ameri- 
can Universities  in  1921;  Distribution  of  Graduate  Fellowships  and  Scholarships 
between  the  Arts  and  Sciences;  Investment  in  Chemical  Education  in  the  United 
States;  Informational  Needs  in  Science  and  Technology;  A  List  of  Seismological 
Stations  of  the  World;  Research  Laboratories  in  Industrial  Establishments  of  the 
United  States,  Including  Consulting  Research  Laboratories,  second  edition,  revised 
and  enlarged. 

Public  announcements  concerning  the  service. — A  card  announce- 
ment of  Research  Information  Service  was  printed  in  an  edition  of 
5,000  copies  and  distributed  to  libraries  and  similar  institutions  for 
use  on  bulletin  board.    A  brief  description  of  the  service  was  printed  as 
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12-pagc  folder  in  an  edition  of  15,000  copies.  This  has  been  supphed 
to  chairmen  of  divisions  of  the  council  and  is  being  distributed 
principally  in  connection  with  letters. 

Four  news  announcements  relative  to  special  activities  of  the  serv- 
ice have  been  sent  to  scientific  and  technological  publications.  Free 
advertising  space,  full  page  or  half  page,  has  been  secured  irregularly 
in  Journal  of  American  Optical  Society.  One-half  page  advertising 
space  has  been  purchased  in  Science  for  six  issues,  only  one  of  which 
has  appeared. 

The  purposes  and  plans  of  the  information  service  have  been 
presented  by  members  of  the  staff  in  addresses  or  demonstrations 
before  some  15  scientific  and  technological  audiences. 

'  Examples  of  special  projects  and  requests  cared  for  by  the  service. — 
The  service  is  frequently  asked  to  render  services  which  require  rela- 
tively large  expenditure  of  time.  Whenever  practicable  the  response 
is  favorable.  The  following  list  of  special  projects  indicates  the  va- 
riety and  extent  of  demand.  Such  tasks  as  those  mentioned  use  not 
far  from  one-f ourth  of  the  time  of  the  staff . 

Survey  of  students  in  chemistry  and  expenditure  for  chemical  instruction  and 
research  in  American  institutions,  for  Chemical  Foundation. 

List  of  research  chemicals  manufactured  in  the  United  States,  for  American  chemists. 

List  of  American  laboratories  well  supplied  with  chemical  periodicals  and  check 
list  of  chemical  publications  in  same,  for  American  chemists. 

Revision  and  supplementation  of  council's  list  of  periodical  bibliographies  and 
abstracts  of  the  world,  for  publication. 

Compilation  of  list  of  doctorates  conferred  in  1920-21  by  American  institutions,  for 
publication,  and  supplementation  of  personnel  file. 

Compilation  of  bibliography  on  corrosion,  for  division  of  research  extension. 

Union  list  of  periodicals  in  the  District  of  Columbia,  as  a  local  service. 

Compilation  of  a  bibliography  of  chemical  warfare,  for  American  chemists. 

Preparation  of  list  of  scientific  instruments  and  other  equipment  available  for  loan 
or  exchange,  for  American  investigators. 

Survey  of  published  and  unpublished  lists  of  genera  and  species,  for  division  of 
biology  and  agriculture. 

Survey  of  current  interest  and  investigations  in  problems  of  sex,  for  division  of 
medical  sciences. 

Statistical  study  of  distribution  of  research  interest  and  activity  in  psychology,  for 
American  psychologists. 

Cooperation  with  Personnel  Research  Federation  by  supplying  information. 

Cooperation  with  division  of  engineering  In  conducting  survey  of  highway  research. 

Promotion  of  abstracting  and  listing  of  scientific  and  technological  literature  through 
preparation  of  reports,  conference,  and  plans  for  abstracting. 

A  survey  of  sources  of  funds  for  support  and  encouragement  of  research,  for  publi- 
cation. 

Compilation  of  mental  and  educational  tests  for  division  of  anthropology  and  psy- 
chology. 

Survey  of  seismological  stations  of  the  world  in  cooperation  with  geophysical  union. 
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DIVISION  OF  PHYSICAL  SCIENCES. 

[H.  G.  Gale,  Chairman.] 
(For  list  of  members,  see  Appendix  A.) 

For  the  year  beginning  July  1,  1921,  the  division  elected  to  operate 
with  a  part-time  chairman  and  a  full-time  executive  secretary. 
Dr.  W.  E.  Tisdale  was  selected  to  act  in  this  latter  capacity. 

The  annual  meeting  of  the  division  was  held  in  Washington  on 
April  23,  1922.  At  this  meeting  the  division  approved  the  plan  for 
the  continuance  of  the  activities  of  special  committees  as  the  most 
effective  arrangement  for  promoting  the  interests  of  the  division. 
As  the  special  appropriation  from  the  Rockefeller  Foundation  which 
had  been  available  for  the  support  of  these  committees  during  the 
years  1919-20  and  1920-21  was  exhausted  on  June  30,  1922,  a  special 
appropriation  of  $5,000  was  made  by  the  council  for  the  support  of 
these  committees  during  the  year  1922-23. 

Reports  of  special  committees. — The  division  has  completed  reports 
which  have  been  published  in  the  bulletin  series  of  the  council,  as 
follows : 

Bulletin  No.  5.  The  quantum  theory,  by  E.  P.  Adams. 

Bulletin  No.  6.  Data  relating  to  X-ray  spectra,  by  William  Duane. 

Bulletin  No.  7.  Intensity  of  emission  of  X-rays  and  their  reflection  from  crystals, 
by  Bergen  Davis;  and  problems  of  X-ray  emission,  by  D.  L.  Webster. 

Bulletin  No.  10.  Report  on  photoelectricity,  by  A.  LI.  Hughes. 

Bulletin  No.  14.  A  general  survey  of  the  present  status  of  the  atomic  structure 
problem,  by  D.  L.  Webster  and  Leigh  Page. 

There  is  now  in  press  manuscript  for  further  bulletins  representing 
the  work  of  the  following:  Committees  on  acoustics;  algebraic  num- 
bers; celestial  mechanics;  celestial  mechanics,  part  II;  luminescence; 
mathematical  analysis  of  statistics;  physiological  optics;  theories 
of  magnetism;  X-ray  spectra. 

The  chairmen  of  all  the  special  committees  operating  under  the 
appropriation  from  the  Rockefeller  Foundation  have  made  final 
accounting  of  their  expenditures  and  have  returned  to  the  bursar 
of  the  National  Research  Council  all  the  moneys  held  by  them  under 
this  appropriation. 

Revolving  fund  for  mxithematical  publications.— The  division  has 
secured  an  appropriation  from  the  council  of  an  additional  $1,000 
to  be  added  to  the  previous  appropriation  of  $500,  making  a  total  of 
$1,500  now  available  in  this  fund.  Efforts  are  being  made  to  secure 
from  outside  sources  a  considerable  addition  to  this  amount,  in  order 
to  make  possible  the  publication  of  certain  important  mathematical 
books.  Under  the  fund  already  provided  one  book  is  being  pub- 
lished through  the  agency  of  the  Princeton  University  Press. 

Cooperation  ivith  Bureau  of  Standards, — Arrangements  have  been 
made  with  the  Bureau  of  Standards  for  loaning  to  university  labora- 
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tories  for  a  limited  period  of  time  apparatus  or  parts  of  apparatus 
difllcult  or  impossible  to  obtain  quickly,  which  are  not  in  use  at  the 
time  at  the  bureau.  It  has  been  arranged  that  investigators  may 
to  the  Bureau  of  Standards  to  pursue  researches  requiring  the 
special  facilities  of  the  bureau  when  conditions  are  such  that  the 
work  could  not  be  carried  out  otherwise  without  considerable  expense 
or  loss  of  time. 

Duplicates  in  astronomical  libraries. — A  request  has  been  mailed  to 
the  various  astronomical  libraries  in  this  country  asking  for  lists  of 
duplicate  publications  held  in  these  libraries^  together  with  informa- 
tion as  to  which  of  these  duplicates  the  individual  library  is  willing  to 
sell,  loan,  or  exchange.  Complete  returns  are  not  as  yet  in  this 
office,  but  it  is  the  intention  shortly  to  mimeograph  replies  to  date 
and  distribute,  in  order  to  facilitate  the  sale,  loan,  or  exchange  of 
such  duplicate  publications. 

Collaboration  with  the  research  information  service. — The  division  has 
prepared  a  code  for  the  findex  system  and  has  aided  in  the  findexing 
of  the  physicists  in  the  United  States. 

Dr.  F.  E.  Brasch,  chief  reference  librarian  of  the  James  Jerome 
Hill  Reference  Library,  St.  Paul,  Minn.,  is  actively  engaged  in  com- 
piling astronomical  bibliographies;  Dr.  J.  B.  Shaw,  of  the  University 
of  Illinois,  is  actively  engaged  in  compiling  mathematical  bibliog- 
raphies; and  Dr.  Karl  K.  Darrow  is  actively  engaged  in  the  prepara- 
tion of  physics  bibliographies. 

National  research  fellowships  in  physics  and  chemistry. — ^There  are 
now  15  active  fellows  in  physics  and  22  active  fellows  in  chemistry, 
with  definite  new  appointments  of  3  in  physics  and  6  in  chemistry, 
♦making  a  total  of  18  in  physics  and  28  in  chemistry.  There  are,  in 
addition,  two  applications  which  have  been  referred  to  board  mem- 
bers with  power  upon  which  no  action  has  as  yet  been  taken. 

DIVISION  OF  ENGINEERING. 

^  [AxFRED  D.  Flinn,  Chairman.  1 

(For  list  of  members,  see  Appendix  A.) 

Meetings  of  the  division  were  held  in  New  York  at  Engineers^  Club 
on  September  16,  1921,  December  9,  1921,  February  14,  1922,  and 
April  21,  1922. 

The  year  ending  June  30,  1922,  saw  substantial  work  done.  The 
fatigue  of  metals  research  has  yielded  definite  laws  regarding  these 
phenomena.  Methods,  materials,  and  equipment  for  welding  have 
been  improved  and  the  establishment  of  codes  and  standards 
advanced.  The  study  of  molding  sands  is  beginning  to  effect 
economies  in  the  foundries.  The  advisory  board  on  highway 
42210—23  3 
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research  has  done  much  to  make  researches  more  widely  useful,  to 
promote  additional  research,  and  to  bring  together  the  public  authori- 
ties, the  technical  organizations,  and  industries  interested  in  the 
many  phases  of  highway  transport.  In  cooperation  with  the  division 
of  biology  and  agriculture  the  important  marine  piling  investigations 
have  been  actively  begun  on  all  coasts  of  the  country.  Several  com- 
mittee reports  have  been  published.  The  division  is  more  effectively 
organized. 

For  each  main  branch  of  engineering  there  is  an  advisory  board  or 
committee  of  experts  from  scientific,  engineering,  and  industrial 
organizations.  These  advisory  committees  are  available  for  advice 
to  National  Research  Council  and  Engineering  Foundation  in  con- 
sideration of  proposed  projects  or  of  problems  arising  during  a  re- 
search. These  committees  do  not  meet  frequently,  but  appropriate 
members  are  consulted  by  correspondence  through  the  division  office. 
Advisory  committees  are  now  functioning  in  civil,  mining  and  metal- 
lurgical, mechanical,  electrical,  highway,  testing,  and  welding  engi- 
neering. 

Each  project  undertaken  is  supervised  by  a  research  committee, 
whose  chairman  is  an  authority.  Results  are  published  usually  in  the 
journal  of  the  engineering  society  most  interested.  To  stimulate 
interest  in  research,  executives  of  industries  are  invited  as  guests  to 
division  meetings,  business is  condensed,  and  time  given  to  speak- 
ers on  timely  subjects.  Abstracts  of  addresses  and  discussions  are 
published  in  appropriate  journals. 

Administrative  expenses  of  the  division  (totaling  approximately 
$18,000  for  the  year)  were  paid  partly  by  the  National  Research 
Council  and  partly  by  Engineering  Foundation.  Means  for  research  ^ 
come  in  general  from  interested  industries,  public  bodies  and  organi- 
zations, and,  including  services  of  staff  engineers,  laboratory  facilities 
and  materials,  are  estimated  to  amount  to  more  than  $1,000,000  for 
projects  in  progress  during  the  past  year.  To  facilitate  cooperation 
with  enorineerino:  societies  and  Enojineering  Foundation,  the  division 
has  offices  in  the  Engineering  Societies  Building,  New  York. 

Advisory  hoard  on  highway  research. — This  board,  established  with 
15  member  organizations  in  November,  1920,  has  been  actively  at 
work  under  the  directorship  of  Dr.  W.  K.  Hatt,  professor  of  civil 
engineering  and  director  of  materials  testing  laboratory  in  Purdue 
University,  who  began  his  special  duties  with  the  board  in  July,  1921, 
with  headquarters  offices  in  the  council's  rooms  and  in  the  office  of  the 
United  States  Bureau  of  Public  Roads,  in  Washington.  The  coun- 
cil's division  of  engineering,  the  Bureau  of  Public  Roads,  various 
State  highway  departments.  United  States  Army,  Engineering  Foun- 
dation, engineering  societies,  colleges,  and  industries  are  cooperating 
in  this  project.    For  the  staff  necessities  of  the  board  about  $15,000 
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were  provided  for  the  past  fiscal  year  in  addition  to  services  contrib- 
:  uted  from  various  sourceii^  for  the  coining  year  $30,000  will  be  neces- 
sary. 

The  director  has  traveled  widely  about  the  country,  giving  advice, 
aiding  organization  of  research,  and  collecting  information  about 
researches  in  progress.  Data  are  accumulating  rapidly.  The  high- 
way research  census  conducted  by  the  board,  for  which  40  per  cent 
of  returns  have  been  received,  discloses  that  nearly  400  separate  re- 
search projects  are  under  way.  Experimental  investigations  involv- 
ing more  than  a  half  million  dollars  are  in  progress  or  authorized  by 
Federal  and  State  departments,  universities,  industries,  and  other 
organizations.  The  director  has  published  a  notable  outline  for  a 
comprehensive  national  scheme  of  highway  research. 

Committee  on  economic  tlieory  of  highway  improvement. — The  eco- 
nomic theory  of  highway  improvement  is  being  studied  by  a  special 
i  committee.  Traffic  surveys,  including  important  elements  formerly 
neglected,  are  being  made  on  the  roads  of  several  States,  and  will 
later  be  thoroughly  analyzed.  A  subcommittee  on  tractive  resist- 
ance of  roads,  supported  by  the  Quartermaster's  Department  of  the 
United  States  Army,  United  States  Bureau  of  Public  Roads,  the 
i  States  of  Massachusetts  and  Connecticut,  Harvard  and  Yale  Univer- 
sities, Massachusetts  Institute  of  Technology,  American  Road 
Builders'  Association,  Portland  Cement  Manufacturers'  Association, 
Society  of  Automotive  Engineers,  and  various  builders  of  auto 
trucks,  has  secured  much  valuable  experimental  information,  which 
is  now  being  studied.  Efforts  of  the  committee  are  now  being 
directed  to  the  designing  of  instruments  which  will  accurately  measure 
various  elements  entering  into  the  gross  tractive  resistance  of  trucks 
under  various  conditions. 

Marine  piling  investigations, — Because  of  the  great  damage — dam- 
age amounting  to  millions  of  dollars — to  marine  piling  and  other 
wooden  structures  in  the  harbor  and  bay  of  San  Francisco  by  ''ship- 
worms"  (boring  moUusks),  and  at  the  suggestion  of  a  committee 
organized  in  San  Francisco  in  July,  1920,  the  division  of  engineering,  in 
collaboration  with  the  council's  division  of  biology  and  agriculture,  es- 
tablished a  national  committee  on  marine  piling  investigations,  which 
has  been  very  active  during  the  past  year  under  the  direction  of  Col. 
William  G.  Atwood,  formerly  of  the  Engineer  Corps  of  the  United  States 
Army.  In  addition  a  special  port  committee  has  been  set  up  in  New 
York.  Funds  to  support  the  investigations  have  been  obtained  from 
various  interested  sources,  especially  railways  with  marine  terminals. 
Cooperation  in  service  and  otherwise  has  been  obtained  from  the 
United  States  Departments  of  Commerce,  War,  and  Navy.  Cooper- 
ation has  also  been  assured  by  the  Canadian  Government  and  rail- 
ways.   The  national  committee  is  giving  attention  to  the  engineering, 
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cherjiical,  and  biological  phases  of  the  problem  of  protection.  The 
director  visited  the  Pacific  coast  in  May  andPJune  and  studied  closely 
the  results  of  two  years'  work  by  the  San  Francisco  local  committee. 

American  Bureau  of  Welding. — This  bureau  acts  as  a  joint  advisory 
board  of  the  division  and  the  American  Welding  Society  on  welding 
research  and  standardization.  It  has  10  research  committees  now 
at  work  on  various  phases  of  the  welding  problem,  as  electric-arc 
welding,  gas  welding,  resistance  welding,  welding  of  storage  tanks, 
welded  rail  joints,  standard  tests  for  welds,  etc.  All  of  these  com- 
mittees have  been  active  during  the  year,  and  numerous  reports  of 
work  accomplished  have  been  prepared  and  published  in  standard 
engineering  journals. 

Committee  on  heat  treatment  of  carbon  steel, — This  committee  has 
for  aim  the  increase  of  our  now  fragmentary  knowledge  of  the  influ- 
ence of  heat  treatment  on  the  mechanical  properties  of  carbon  steel, 
and  especially  to  learn  the  conditions  which  most  advantageously 
set  up  the  sorbitic  state,  the  most  valuable  for  engineering  purposes. 
A  report  embodying  the  results  of  much  experimental  work  is  now 
in  process  of  preparation. 

Committee  on  physical  changes  in  iron  and  steel  below  the  thermal 
critical  range. — -Work  is  in  steady  progress  by  members  of  the  com- 
mittee or  under  their  direction  at  the  various  plants  w4th  which  they 
are  connected.  Materials  are  contributed  by  the  companies  and 
tested  at  their  laboratories  and  at  the  Bureau  of- Standards.  Valu- 
able reports  have  been  recently  prepared  and  published. 

Committee  on  deoxidizers. — This  committee  is  actively  investigat- 
ing the  fundamental  problems  involved  in  the  use  of  deoxidizers  in 
steel  manufacture.  Cooperation  has  been  secured  from  the  manu- 
facturers of  deoxidizers  and  is  being  sought  from  the  steel  industry. 
The  first  phase  of  the  committee's  work  is  finished,  and  a  report  has 
been  published.    The  second  phase  is  organized  and  under  way. 

Committee  on  Neumann  bands. — The  committee  is  investigating 
the  relation  (if  any)  between  the  speed  of  rupture  of  a  piece  of  steel 
and  the  resulting  number  of  Neumann  bands,  and  whether  the  pres- 
ence of  Neumann  bands  in  metal  is  evidence  of  weakness.  The 
Army  and  Navy  are  cooperating.  A  report  by  F.  B.  Foley  and 
S.  P.  Howell,  embodying  results  and  conclusions  to  date,  will  be 
published  in  August  by  the  American  Institute  of  Mining  and  Metal- 
lurgical Engineers. 

Committee  on  fatigue  phenomena  of  metals. — This  is  one  of  the  out- 
standing research  committees  of  the  division  both  from  the  point  of 
view  of  the  importance  of  the  problem  in  hand  and  of  the  extent  of 
the  work  actually  being  done  and  the  financial  support  obtained  for 
it.  The  work  is  in  charge  of  Prof.  II.  F.  Moore,  of  the  University 
of  Illinois,  and  most  of  it  is  done  in  the  laboratories  of  the  engineer- 
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in<^  experiment  station  of  that  university,  which  has  provided  expert 
service,  laboratory  space,  and  other  facilities  equivalent  in  value  to 
about  $6,000  a  year.    Engineering  Foundation  made  a  grant  of 
$15,000  a  year  for  two  years  beginning  November,  1919,  work  under 
which  was  completed  in  October,  1921.    In  the  summer  of  1920  the 
General  Electric  Co.  began  to  contribute  an  additional  $30,000  to 
,  provide  for  an  extension  of  the  work  to  include  3  to  3^  per  cent 
I  nickel  steel.    A  comprehensive  report  on  the  basis  of  work  accom- 
plished was  published  in  October,  1921,  as  Bulletin  No.  124  of  the 
University  of  Illinois  engineering  experiment  station  and  in  March, 
i  1922,  publication  No.  4  of  the  Engineering  Foundation.    A  second 
report  is  in- preparation.    Active  progress  in  work  on  the  fatigue  prop- 
erties of  special  steels  is  being  made. 

Committee  on  uses  of  tellurmm  and  selenium. — The  committee  has 
determined  the  amount  of  tellurium  and  selenium  possible  to  produce 
if  there  were  an  unlimited  market,  and  has  ascertained  the  present 
uses..  The  chairman  has  discovered  an  unusual  solvent,  selenium 
oxychloride.  A  comprehensive  report  setting  forth  the  methods  of 
ore  extraction  of  these  elements  has  been  prepared  and  will  probably 
be  published  shortly.  This  report  was  written  because  certain 
investigations  indicated  that  it  was  possible  by  use  of  selenium  and 
tellurium  to  increase  the  fuel  value  of  low-grade  gasoline,  and  if  such 
use  were  made  the  supply  would  not  equal  the  demand. 

Committee  on  new  Jiardness-testing  machine. — This  committee, 
organized  to  develop  a  new  machine*  for  testing  hardness  of  metals 
and  other  substances  with  higher  capacity  than  the  familiar  Brinell 
apparatus  and  the  scleroscope,  has  completed  its  work  and  summa- 
rized it  in  a  paper  published  in  July,  1921,  in  Mechanical  Engineering. 

A  committee  on  the  general  subject  of  hardness  testing  of  metals 
has  secured  cooperation  from  several  Government  laboratories, 
industrial  companies,  and  individuals  and  is  actively  at  work. 
Important  papers  are  now  being  prepared  by  it  for  publication. 

Committee  on  steel  ingots. — This  committee,  organized  during  the 
war  to  determine  the  best  open-hearth  practice  for  the  manufacture 
of  gun  steels  and  fine  steels  generally,  has  completed  its  work.  Its 
report,  offering  probably  the  best  specifications  for  acid  open-hearth 
practice  ever  made,  was  published  in  January,  1922,  by  the  Ameri- 
can Institute  of  Mining  and  Metallurgical  Engineers. 

Committee  on  pulverizing. — This  committee  for  the  investigation 
of  fundamental  problems  connected  with  pulverizing  ores  and  other 
materials  has  secured  cooperation  from  several  universities  and  from 
the  United  States  Bureau  of  Mines,  which  has  agreed  to  assist 
through  members  of  its  staff  and  to  pay  one-half  of  the  salary  of  a 
man  to  devote  his  whole  time  to  the  work  of  the  committee.  The 
bureau  has  requested  the  committee  to  act  as  an  advisory  commis- 
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sion  on  milling  and  pulverizing  and  to  select  five  subjects  of  investi- 
gation for  the  Bureau  of  Mines  fellows  for  1923. 

Committee  on  molding  sands, — A  project  for  the  devising  of  better 
and  more  economical  methods  of  the  use  of  molding  sands  was 
organized  under  the  auspices  of  the  division  and  has  the  support  of 
the  American  Foundrymen's  Association  and  other  interested 
industries.  Various  research  subcommittees  are  at  work  on  special 
parts  of  the  general  problem,  and  already  thousands  of  dollars  are 
being  saved  annually  by  the  foundries  of  the  country  by  following 
suggestions  of  the  committee. 

Committee  on  electrical  core  losses. — This  committee  is  making  an 
effort  to  reduce  the  calculation  of  electrical  core  losses  as  well  as  of 
eddy-current  losses  to  a  more  rational  and  scientifically  exact  basis. 
Four  phases  of  the  work  are  now  being  conducted  by  four  univer- 
sities— Harvard,  Massachusetts  Institute  of  Technology,  University 
of  Missouri,  Washington  (St.  Louis) — and  by  the  General  Electric  Co., 
under  the  supervision  of  five  members  of  the  committee.  A  number 
of  manufacturers  are  furnishing  the  services  of  their  engineers  and 
the  facilities  of  their  laboratories. 

DIVISION  OF  CHEMISTRY  AND  CHEMICAL  TECHNOLOGY. 

[F.  G.  CoTTRELL,  Chairman.] 
(For  list  of  members,  see  Appendix  A.) 

The  annual  meeting  of  the  division  was  held  in  Rochester,  N.  Y., 
on  April  24,  1922. 

Critical  tables  of  physical  and  chemical  constants. — One  of  the  most 
important  undertakings  in  which  the  division  of  chemistry  is  in- 
terested is  that  of  the  compilation  and  publication  of  critical  tables  of 
physical  and  chemical  constants.  Dr.  E.  W.  Washburn,  professor  of 
ceramic  chemistry  in  the  University  of  Illinois,  and  chairman-elect 
of  the  counciFs  division  of  chemistry  and  chemical  technology  for 
1922-23,  has  been  appointed  editor  in  chief  of  the  tables,  and  will 
have  as  chief  assistants  an  associate  editor  for  chemistry  and  one  for 
physics.  ^Satisfactory  relationships  have  also  been  worked  out  be- 
tween the  Annual  Tables  of  Constants,  edited  by  Dr.  Charles  Marie 
at  Paris,  and  the  Critical  Tables,  whereby  all  the  material,  both  pub- 
lished and  unpublished,  which  has  been  or  is  being  gathered  by  the 
former  board  is  made  immediately  available  for  the  use  of  the  latter, 
thus  obviating  duplication  and  delay.  It  should  here  be  recalled 
that  both  the  Annual  and  the  Critical  Tables  are  clearly  recognized 
as  international  undertakings  and  as  such  have  been  taken  under  the 
official  patronage  of  the  International  Union  of  Pure  and  Applied 
Chemistry  and  the  International  Research  Council,  but  the  primary 
responsibility  for  seeing  to  their  successful  carrying  out  is  intrusted, 
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respectively,  to  France  in  the  one  case  and  the  United  States  in  the 
other.  The  Annual  Tables  are  nriuch  the  older  projectTof  theHwo, 
having  been  issued  ever  since  1910,  thus  antedating  the  formation  of 
the  Union  of  Pure  and  Applied  Chemistry  and  the  International 
Research  Council  themselves,  while  the  project  of  the  Critical  Tables 
had  its  inception  at  the  first  meeting  of  these  two  bodies  in  1919. 

The  Annual  Tables  aim  to  collect  and  publish  all  determinations 
of  physical  and  chemical  constants  which  have  appeared  anywhere 
i  during  the  year  but  without  attempt  to  compare,  weigh,  or  combine 
any  of  these  data.  The  Critical  Tables,  on  the  other  hand,  aim  to 
review  all  available  data  on  each  constant  and  from  these  determine 
and  publish  the  most  probable  value  deducible  therefrom. 

Although  the  general  administrative  work  with  regard  to  both  these 
tables  of  constants  has  been  more  closely  associated  with  the  division 
of  chemistry  than  any  other  of  the  technical  divisions  of  the  council, 
it  must  be  fully  realized  that  other  divisions,  especially  physics, 
engineering,  and  biology  and  agriculture,  are  largely,  if  not  equally, 
concerned  in  the  results.  In  recognition  of  this  fact,  the  advisory 
committee  to  American  commissioner  of  International  Commission  on 
Annual  Tables  and  Numerical  Data  has  been  transferred  from  the 
division  of  chemistry  and  chemical  technology  to  be  a  committee  of 
the  executive  board  of  the  National  Research  Council,  and  thus  coordi- 
nate* with  the  trustees  and  the  editorial  board  of  the  Critical  Tables, 
both  of  which  have  always  reported  directly  to  the  executive  board. 

Committee  of  ceramic  researcTi. — This  is  a  joint  committee  represent- 
ing the  division  and  the  American  Ceramic  Society.  It  has  outlined 
for  the  coming  year  four  chief  topics  for  its  activities,  namely: 

(1)  Study  of  the  elements  which  determine  the  plastic  nature  of  clay; 

(2)  a  critical  examination  of  certain  methods  used  in  silicate  analysis; 

(3)  a  study  of  the  American  pot  clays  and  their  proper  compounding 
for  the  production  of  refractories  used  in  the  glass  industry;  and  (4)  a 
study  of  the  relationship  between  crazing  and  the  expansion  coeffi- 
cients of  bodies  and  glazes. 

Committee  on  chemistry  of  colloids, — This  is  one  of  the  most  widely 
active  and  productive  committees  of  the  division.  A  symposium  on 
colloids  was  held  at  the  Birmingham  meeting  of  the  American  Chem- 
ical Society.  The  chairman  of  the  committee  has  published  a  labora- 
tory manual  on  the  chemistry  of  colloids  and  has  completed  a 
bibliography  of  about  1,600  references  which  is  now  ready  for 
publication.  The  committee  has  been  instrumental  in  arranging  for 
lectures  on  colloid  chemistry  by  specialists  at  various  universities 
and  scientific  and  technical  society  meetings  throughout  the  country 
and  has  done  much  to  stimulate  attention  to  the  opportunities  for 
work  in  this  field  in  the  regular  courses  of  universities  and  technical 
schools. 
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Committee  on  contact  catalysis. — The  first  report  of  this  committee 
has  just  appeared  in  four  successive  numbers  of  the  Journal  of 
Industrial  and  Engineering  Chemistry  (April,  May,  June,  and  July, 
1922)  and  will  be  reprinted  as  No.  30  of  the  council's  reprint  and 
circular  series.    Material  for  a  further  report  is  being  assembled. 

Committee  on  metliods  of  organic  analysis, — The  manuscript  for 
the  fourth  volume  of  Prof.  S.  P.  Mulliken's  Method  for  the  Identi- 
fication of  Pure  Organic  Compounds  was  sent  to  the  printer  in 
October,  1921,  but  publication  has  been  delayed  by  printing  diffi- 
culties. It  is  expected  that  the  volume  will  appear  this  summer. 
It  includes  characterization  of  3,700  organic  compounds  belonging 
to  14  combinations  of  the  elements. 

Committee  on  preparation  of  list  of  research  cJiemicals. — This  is  a 
joint  committee  representing  the  division  and  the  research  informa- 
tion service.  A  revised  edition  of  its  first  report  (issued  in  Sep- 
tember, 1921,  as  No.  23  of  the  counciFs  reprint  and  circular  series) 
was  issued  in  June,  1922,  as  No.  35  of  the  same  series.  This  publi- 
cation lists  80  firms  in  the  United  States  representing  the  manu- 
facture of  research  chemicals.  The  chemicals  listed  nmnber  about 
2,000. 

Committee  on  sewage  disposal. — ^This  committee  having  found  it 
impracticable  under  existing  conditions  to  carry  out  the  program 
originally  contemplated  has  been  allowed  to  lapse. 

Committee  on  publication  of  war  data  a>nd  information. — This  is 
a  joint  committee  representing  the  division  of  chemistry  and  the 
division  of  Federal  relations.  The  committee  has  succeeded  in 
securing  the  release  for  publication  of  several  Government  docu- 
ments containing  important  data  and  information  concerning  war 
problems.  A  sympathetic  attitude  on  the  part  of  both  the  War  and 
Navy  Departments  exists  with  respect  to  the  publication  of  non- 
confidential matter,  but  progress  in  the  publication  of  this  matter 
must  necessarily  be  slow. 

Committee  on  explosives  investigations. — This  committee,  under  the 
chairmanship  of  Dr,  Charles  E.  Munroe,  has  been  one  of  the  most 
active  committees  of  the  division  and  has  completed  a  great  deal 
of  work  during  the  last  year.  Based  on  the  activities  of  this  com- 
mittee, more  than  a  dozen  papers  have  been  completed  and  pub- 
lished during  the  year  and  several  other  papers  are  completed  and 
ready  for  the  printer,  while  a  few  others  are  in  an  advanced  state 
of  preparation.  The  special  subjects  of  the  committee's  activities 
are:  Development  of  Neumann  bands  in  metal  subjected  to  the 
action  of  explosives  of  known  characteristics;  utilization  of  surplus 
military  explosives;  physical  constants  of  TNT,  TNA,  picric  acid, 
and  tetryl;  the  development  of  insensitiveness  in  cordeua  detonant 
and  TNT  with  age;  water  storage  of  explosives;  burning  of  explo- 
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sivos,  particularly  in  large  quantities;  premature  explosions  in  oil- 
well  shooting;  menace  in  storing  carbide  with  explosives;  danger  in 
use  of  low-grado  detonators;  analytical  methods  as  applied  to  ex- 
plosives; explosions  by  influence;  deterioration  of  mercuric  fulmi- 
nate; nitrate  fires;  utilization  of  surplus  detonating  devices;  the 
explosibility  of  ammonium  compounds. 

National  Research  fellowships  in  physics  and  chemistry. — There  are 
now  22  active  fellows  in  chemistry  and  15  active  fellows  in  physics, 
with  definite  new  appointments  of  6  in  chemistry  and  3  in  physics, 
making  a  total  of  28  in  chemistry  and  18  in  physics.  There  are, 
in  addition,  two  applications  which  have  been  referred  to  board 
members,  with  power,  upon  which  no  action  has  as  yet  been  taken. 

DIVISION  OF  GEOLOGY  AND  GEOGRAPHY. 

[Edward  B.  Mathews,  Chairman.] 
(For  list  of  members,  see  Appendix  A.) 

The  annual  meeting  of  the  division  was  held  in  Washington  on 
April  21  and  22,  1922. 

Government  hoard  of  surveys  and  maps. — The  division  has  continued 
its  interest  during  the  last  year  in  the  development  of  the  United 
States  board  of  surveys  and  maps,  which  represents  the  type  of  co- 
operative scientific  undertaking  in  which  the  council  is  particularly 
interested.  This  board  was  established  on  December  31,  1919,  by 
Executive  order  after  the  presentation  of  memorials  and  considera- 
tion of  plans  by  the  National  Research  Council,  Engineering  Council, 
and  other  organizations  interested  in  the  map-making  activities  of 
the  Federal  Government.  The  number  of  Federal  bureaus  now 
represented  on  the  board  is  18,  and  the  public  is  represented  by  an 
advisory  council  of  21  selected  from  various  engineering,  scientific, 
and  other  organizations  interested  in  the  manuf  actm^e  and  use  of  maps. 
The  chairman  of  the  council's  division  of  geology  and  geography  has 
been  chairman  of  this  advisory  council  from  its  inception. 

Investigation  of  glacial  clays. — At  the  request  of  the  division,  the 
council  appropriated  $500  for  cooperative  support  of  an  investigation 
of  glacial  chronology  by  Dr.  Ernst  Antevs  through  the  detailed 
study  of  laminated  clays.  With  the  help  of  this  fund  Doctor  Antevs 
was  able  to  continue  his  field  work  and  establish  type  sections  across 
New  England  and  northern  New  York.  Through  the  assistance  of 
the  Carnegie  Institution  of  Washington  he  will  be  enabled  to  extend 
his  investigations  to  the  clays  of  the  extinct  Lakes  Bonneville  and 
Lahontau  in  the  Great  Basin. 

Bibliographies. — The  project  of  securing  a  list  of  unpublished  bibli- 
ographies on  geology  and  geography  has  been  accomplished,  and  the 
list  published  as  No.  27  of  the  counciUs  reprint  and  circular  series. 
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The  project,  instituted  conjointly  with  the  research  information 
service,  to  bring  up  to  date  de  Margerie^s  Bibliography  of  Geological 
Bibliographies,  which  appeared  about  25  years  ago^  has  been  practi- 
cally completed.  After  an  exhaustive  search  through  the  geological 
literature,  including  the  complete  files  of  over  300  periodicals,  a  list 
of  about  4,000  entries  has  been  made  and  cross  indexed  and  the  manu-  | 
script  is  ready  for  the  press.  The  need  of  this  compilation  and  publi- 
cation has  been  called  to  the  attention  of  the  division  by  numerous 
working  geologists. 

Committee  on  sedimentation. — The  work  of  the  division's  committee 
on  sedimentation  has  enlisted  more  cooperation  and  more  enthusiasm 
on  the  part  of  the  workers  than  any  other  of  the  division's  undertak- 
ings. This  committee  has  enlisted  the  services  of  geologists  of  many 
special  interests,  as  oceanographic,  petrologic,  geophysical,  strati- 
graphic,  and  economic,  together  with  men  from  other  sciences  rep- 
resenting interest  in  the  biologic,  pedologic,  and  physical-chemical 
phases  of  the  sedimentation  problem. 

The  committee  has  recently  submitted  to  the  division  a  report 
in  which  are  presented  by  various  members  outlines  of  studies  in 
sedimentation  being  carried  on  in  the  universities,  problems  suggested 
by  State  geologists,  a/eview  of  investigations  being  carried  on  by 
Federal  institutions,  a  bibliography  of  chemical  and  physical  re- 
searches, an  outline  of  the  field  descriptions  and  suggestions  for  color 
charts  for  sedimentary  rocks  and  a  full  outline  for  a  general  treatise 
on  sedimentation.  Several  geologists  not  members  of  the  committee 
collaborated  with  the  members  in  the  preparation  of  this  report. 

In  addition  the  committee  has  been  able  in  several  instances  to 
bring  about  cooperative  research  by  two  or  more  organizations 
on  problems  which  no  single  one  of  them  would,  or  perhaps  could, 
have  undertaken  alone.  It  has  also  helped  through  correspondence 
and  conference  various  isolated  workers  who  have  sought  advice.  It  is 
interesting  to  note  that  all  of  the  work  of  this  important  and  success- 
ful committee  has  been  accomplished  without  special  funds. 

Committee  on  geography. — The  division  organized  a  committee  to 
consider  the  best  methods  of  assisting  in  the  development  of  geo- 
graphical sciences  in  America.  It  has  had  under  its  supervision  the 
special  work  of  preparing  for  publication  certain  geographical  data 
accumulated  in  preparation  for  the  Peace  Conference  at  Versailles. 
This  has  included  especially  the  preparation  of  soil  vegetation,  land 
classification,  and  rainfall  maps  of  America.  With  the  special  as- 
sistance of  Messrs.  C.  F.  Marbut,  H.  L.  Shantz,  and  J.  B.  Kincer,  the 
manuscript  text  has  been  edited  and  is  now  ready  for  publication. 
It  will  appear  pro])ably  in  October,  1922.  This  work  has  been  done 
in  cooperation  with  the  American  Geographical  Society  and  involved 
the  financial  cooperation  of  this  society  and  the  council. 
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This  committee  has  also  undertaken  a  number  of  other  cooperative 
projects.  One  of  the  most  important  developments  of  the  year  in 
connection  with  the  committee's  work  is  the  close  cooperation 
which  has  been  set  up  between  the  committee  and  the  educational 
committee  of  the  Association  of  American  Geographers.  Through 
this  cooperation  several  definite  plans  for  facilitating  geographical 
research  have  been  formulated. 

,  Miscellaneous  activities. — Recently  the  division  of  States  relations 
requested  the  assistance  of  this  division  in  a  study  of  the  organiza- 
tion of  the  work  of  State  geological  surveys,  especially  as  regards  re- 
search in  cooperation  with  other  agencies.  This  compilation  has 
been  completed  and  was  presented  to  the  division  of  States  relations 
at  its  annual  meeting  on  May  23. 

Through  the  cordial  relations  which  have  been  set  up  between  the 
division  and  the  Military  Intelligence  Division  of  the  Army,  a  number 
of  Russian  general  staff  maps  were  secured  for  use  of  the  important 
Roy  Chapman  Andrews  expedition  to  Mongolia  in  the  interests  of  the 
American  Museum  of  Natural  History. 

A  lengthy  list  of  books  on  geology  and  geography  was  supplied  to 
the  newly  opened  James  Jerome  Hill  Reference  Library,  of  St.  Paul. 
In  the  preparation  of  this  list  the  division  had  the  collaboration  of 
the  American  Geographical  Society  and  the  National  Geographic 
Society. 

DIVISION  OF  MEDICAL  SCIENCES. 

[V.  C.  Vaughan,  Chairman.] 

(For  list  of  members,  see  Appendix  A.) 

The  annual  meeting  of  the  division  was  held  in  Washington  on 
April  24,  1922. 

Fellowships  in  medicine. — The  most  important  new  undertaking 
of  the  division  during  the  last  yjear  has  been  its  assumption  of  the 
responsibility  of  administering  an  appropriation,  made  jointly  by 
the  Rockefeller  Foundation  and  the  General  Education  Board,  of 
$500,000,  to  be  expended  through  five  years  at  a  rate  of  not  more 
than  $100,000  a  year,. for  the  maintenance  of  fellowships  in  medicine. 
The  immediate  administration  of  the  fellowships  has  been  placed  in 
the  hands  of  a  special  board,  selected  by  the  division,  of  eight  men 
eminent  in  medical  investigation  and  teaching,  of  which  board  the 
chairman  of  the  division  is  ex  officio  chairman. 

The  following  general  statement  has  been  made  by  the  board  to 
indicate  the  special  purpose  of  the  fellowships  and  the  conditions 
under  which  they  will  be  awarded: 

(a)  The  chief  purpose  of  these  fellowships  is  to  fit  men  and  women  for  teaching  in 
medical  schools;  (b)  all  branches  of  medicine,  both  preventive  and  curative,  shall 
be  open  to  those  who  seek  the  fellowships;  (c)  the  fellowships  are  open  to  citizens  of 
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both  sexes  of  the  United  States  and  Canada;  (d)  applicants  must  have  an  M.  D.  or  a 
Ph.  D.  degree  or  qualifications  equivalent  to  that  indicated  by  the  possession  of  one 
of  these  degrees;  (r)  the  stipend  is  to  be  determined  by  the  medical  fellowship  board 
in  each  individual  case;  (/)  the  fellowships  are  not  granted  to  institutions,  and  the 
fellow  elects,  with  the  approval  of  the  board,  the  place  where  and  the  man  or  men 
under  whom  he  will  do  his  work. 

Up  to  June  30,  1922,  13  fellowships  had  been  awarded. 

Research  on  sex  problems. — At  the  invitation  of  the  Bureau  of 
Social  Hygiene,  the  division  interested  itself  in  the  matter  of  organ- 
izing a  series  of  scientific  investigations  relating  to  fundamental  sex 
problems  in  the  fields  of  morphology,  physiology,  and  psychology. 
With  the  financial  aid  of  a  gift  of  $1,000,  a  conference  of  a  dozen 
competent  scientific  men  and  women  interested  in  such  problems 
was  held  in  the  counciFs  rooms  in  Washington  on  October  29,  1921. 
This  conference  recommended  that  investigations  relating  to  these 
problems  be  undertaken  under  the  auspices  and  general  direction 
of  the  division  of  medical  sciences  of  the  council  with  the  cooper- 
ation of  the  Bureau  of  Social  Hygiene,  and  that  a  permanent 
board  be  set  up  by  the  division  to  have  immediate  charge  of  the 
investigations.  Mr.  John  D.  Rockefeller,  jr.,  offered  to  make  avail- 
able to  the  special  board,  through  the  council,  the  sum  of  $25,000  to 
meet  the  expenses  of  these  investigations  during  the  year  July  1, 
1922,  to  June  30,  1923.  Such  a  board  was  accordingly  organized, 
consisting  of  the  following  specialists:  Dr.  W.  B.  Cannon,  professor 
of  physiology  in  Harvard  Medical  School;  Dr.  E.  G.  Conklin,  pro- 
fessor of  zoology,  Princeton  University;  Dr.  Katherine  B.  Davis, 
of  the  Bureau  of  Social  Hygiene;  Dr.  T.  W.  Salmon,  of  the  Society 
of  Social  Hygiene  and  professor  of  psychiatry  in  the  College  of 
Physicians  and  Surgeons,  Columbia  University;  and  Dr.  R.  M. 
Yerkes,  of  the  National  Research  Council,  and  some  time  professor  of 
psychology  in  Harvard  University.  Doctor  Yerkes  was  made  chair- 
man of  the  board  and  Mr.  Earl  F.  Zinn,  of  the  Bureau  of  Social 
Hygiene,  was  appointed  a  salaried  full-time  executive  secretary  of 
the  board. 

Study  of  goiter. — In  September,  1921,  the  chairman  of  the  division 
began  to  abstract  the  literature  in  the  Surgeon  General's  library 
bearing  on  the  prevalence  and  distribution  of  goiter  in  North  America. 
This  abstract  as  far  as  completed  is  now  in  the  records  of  the  division. 
An  arrangement  was  made  with  Surgeon  General  Ireland  by  which 
charts  and  ma])s  showing  the  ])ercentage  of  rejections  from  Army 
service  in  the  draft  districts  of  various  States  for  (a)  simple  goiter, 
(b)  exophthalmic  goiter  were  prepared.  Prof.  David  C.  HaU,  of  the 
University  of  the  State  of  Washington,  has  supplied  the  division 
with  a  map  of  that  State  giving  the  distribution  of  goiter  by  counties 
as  indicated  by  the  examination  of  students  entering  the  university. 
The  division  now  has  in  its  records  three  maps  of  the  State  of  Washing- 
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ton  indicating  interesting  facts  with  regard  to  the  occurrence  of 
goiter  in  that  State.  Map  No.  1  gives  the  distribution  of  goiter 
among  students,  male  and  female,  of  an  average  age  of  20  years,  as 
distributed  among  the  different  counties  of  the  State.  Map  No.  2 
gives  the  percentage  of  rejections  for  simple  goiter  in  the  draft  during 
the  World  War  in  the  different  draft  districts  of  the  State.  Map 
No.  3  gives  the  same  distribution  for  exophthalmic  goiter..  The 
division  has  asked  the  council  to  authorize  the  appointment  of  a 
special  commission  to  prosecute  further  this  study. 

Tuberculosis  death  certificates  in  Colorado, — In  Decenaber,  1921, 
the  council,  on  recommendation  of  the  division,  appropriated  $1,000 
to  be  used  by  the  Denver  vSariatorium  Association  in  a  study  of  the 
death  certificates  of  persons  dying  from  tuberculosis  in  Colorado 
during  the  past  12  years.  This  work  is  being  prosecuted  under  the 
immediate  direction  of  Dr.  Henry  Sewall,  of  Denver.  The  object  of 
this  study  is  to  make  some  contribution  toward  a  solution  of  the 
important  problem  of  the  relation  of  climate  to  tuberculosis.  If  the 
present  study  in  Colorado  gives  indications  of  apparent  value,  it  is 
proposed  to  carry  on  similar  investigations  in  other  parts  of.  the 
country.- 

Study  of  heart  disease, — At  the  suggestion  of  Drs.  Lewis  A.  Conner  • 
and  Alfred  E.  Cohn,  the  division  called  a  special  meeting  of  its  execu- 
tive committee  to  consider,  in  collaboration  with  Doctors  Conner  and 
Cohn,  a  plan  of  research  proposed  by  the  Association  for  the  Preven- 
tion and  Relief  of  Heart  Disease.  This  plan  has  as  principal  features 
the  following:  (a)  To  clarify  phases  in  the  incidence,  etiology,  and 
therapeutics  of  heart  disease;  (&)  to  obtain  data  for  an  economic  bear- 
ing in  patients  suffering  from  clinical  heart  disease;  (c)  to  afford 
opportunity  for  the  study  of  certain  clinical  problems.  The  plan  as 
'proposed  calls  for  a  budget  of  $18,000  to  be  expended  in  the  next 
12  months.  This  plan  was  approved  by  the  division  and  steps  have 
been  taken  to  secure  the  funds  necessary  for  its  carrying  out. 

Vestibular  research. — In  collaboration  with  the  divisions  of  anthro- 
pology and  psychology  and  of  biology  and  agriculture,  the  division 
of  medical  sciences  has  taken  part  in  the  general  direction  of  a  re- 
search, called  vestibular  research,  looking  toward  the  solution  of 
certain  problems  in  aviation,  which  problems  require  for  their  solu- 
tion an  accurate  analysis  of  the  fujictions  of  equilibrium.  The 
direction  of  the  investigations  is  under  the  immediate  charge  of  a 
special  committee  consisting  of  Dr.  J.  Gordon  Wilson,  professor  of 
otology,  Northwestern  University,  chairman;  Dr.  Raymond  Dodge, 
professor  of  psychology,  Wesleyan  University;  Dr.  F.  H.  Pike, 
associate  professor  of  physiology.  University  of  Chicago;  and  the 
chairmen  of  the  counciFs  divisions  of  anthropology  and  psychology 
and  of  biology  and  agriculture  and  of  medical  sciences.    The  work 
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already  accomplished  in  this  research  and  the  work  under  way  are 
explained  later  in  this  report  under  the  discussion  of  the  activities  of 
the  division  of  anthropology  and  psychology. 

Study  of  the  relation  between  atmospJiere  and  man, — This  is  an 
investigation  carried  on  with  the  collaboration  of  the  division  of 
biology  and  agriculture.  In  January,  1922,  a  special  committee 
was  appointed,  consisting  of  Dr.  Ellsworth  Huntington,  research 
associate  in  geography,  Yale  University,  chairman;  J.  Arthur  Harris, 
botanical  investigator,  Station  for  Experimental  Evolution,  Carnegie 
Institution;  C.  E.  McClung,  professor  of  zoology.  University  of  Penn- 
sylvania; Raymond  Pearl,  professor  of  biometry  and  vital  statistics, 
Johns  Hopkins  University;  L.  R.  Jones,  professor  of  plant  pathology, 
University  of  Wisconsin;  and  the  chairman  of  the  division;  as  a 
result  of  which,  investigations  have  been  set  under  way  through  the 
cooperation  of  various  factories  and  with  financial  support  from 
various  sources. 

Standardization  of  biological  stains, — This  is  a  project  being  carried 
on  primarily  under  the  general  direction  of  the  division  of  biology 
and  agriculture,  but  in  which  the  division  of  medical  sciences  has 
been  asked  to  cooperate.  A  special  committee  was  appointed  com- 
posed of  Dr.  H.  J.  Conn,  associate  bacteriologist,  agricultural  experi- 
ment station,  Geneva,  N.  Y.,  chairman;  S.  I.  Kornhauser,  professor 
of  zoology,  Denison  University;  F.  B.  Mallory,  pathologist,  Boston 
City  Hospital;  F.  G.  Novy,  professor  of  bacteriology.  University  of 
Michigan;  and  L.  W.  Sharp,  assistant  professor  of  botany,  Cornell 
University.  Doctors  Mallory  and  Novy  are  special  representatives 
of  the  division  on  this  committee.  Certain  investigations  in  connec- 
tion with  this  general  project  have  been  actively  carried  forward  and 
preliminary  reports  of  results  published.  Other  details  concerning 
this  investigation  will  be  found  later  in  this  report  under  the  dis- 
cussion of  the  activities  of  the  division  of  biology  and  agriculture. 

DIVISION  OF  BIOLOGY  AND  AGRICULTURE. 

[L.  R.  Jones,  Chairman.] 

(For  list  of  members,  see  Appendix  A.) 

The  annual  meeting  of  the  division  was  held  in  Washington  April 
22,  1922. 

This  division  has  undertaken  an  exceptionally  large  number  of 
projects,  of  which  a  classified  list  indicates  that  7  may  be  looked  on 
as  completed  and  25  as  under  way.  In  addition  three  new  ones  are 
projected  and  several  others  have  been  submitted  for  consideration. 

Federation  of  biological  societies. — One  of  the  most  interesting  and 
important  recent  activities  of  the  division  has  been  in  connection 
with  a  proposed  federation  of  national  biological  societies  for  the 
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j  purpose  of  bringing  to  bear  the  combined  attention  and  influence 
1  of  all  American  working  biologists,  who  are  estimated  to  be  at  least 
I  6,000  in  number,  on  undertakings  of  importance  and  common  interest 
[  to  all  these  biologists.  An  example  of  such  possible  and  needed 
(  undertakings  is  the  much-discussed  one  of  an  improvement  in  pub- 

(lication  facilities  and  the  development  of  a  journal  for  biological 
abstracts,  to  cover  all  biological  journals  and  miscellaneous  publica- 
j  tions,  both  American  and  foreign.  Progress  in  connection  with  this 
I  federation  has  been  active  and  positive.  Under  the  sponsorship  of 
the  council  and  division,  two  conferences  have  been  held  during  the 
year,  one  at  Toronto  in  December,  1921,  and  one  at  Washington  in 
April,  1922.  At  the  Washington  conference  accredited  representa- 
i  tives  of  18  national  biological  societies  and  of  the  4  biological  sec- 
tions of  the  American  Association  for  the  Advancement  of  Science 
were  present.  At  this  conference  arrangements  were  made  for 
setting  up  a  council  of  the  federation  consisting  of  two  representa- 
tives of  each  society  and  the  appointment  by  this  council  of  an 
executive  committee.  A  special  joint  committee  on  publications, 
representing  the  federation  and  the  counciFs  division  of  biology  and 
agriculture  was  provided  for. 

Botanical  abstracts, — ^The  council  at  the  recommendation  of  the 
division  has,  in  addition  to  making  certain  grants  of  money,  arranged 
to  bring  the  bibliographic  and  editorial  office  of  botanical  abstracts 
to  Washington,  giving  its  office  housing  space  in  the  counciPs  rooms 
and  providing  for  editorial  and  clerical  assistance  for  18  months 
beginning  February  1,  1922.  Dr.  J.  R.  Schramm,  editor  of  Botanical 
Abstracts,  gives  part  of  his  time  to  work  as  scientific  associate  of  the 
research  information  service  and  as  executive  secretary  of  this 
division. 

Forestry  projects. — ^The  projects  of  this  division  relating  to  forestry, 
which  are  under  the  immediate  administration  of  the  special  com- 
mittee on  forestry,  have  been  pushed  actively  during  the  past  year. 
Work  on  reforestation  of  cut-over  lands  and  improved  methods  of 
silviculture  have  been  carried  on  in  10  Southern  States.  This  work 
will  probably  be  concluded  in  the  fall  of  1922,  and  the  field  data 
worked  up  to  form  a  report.  Arrangement  has  been  made  for 
publication  of  a  remarkable  collection  of*  international  forestry 
statistics  by  the  McGraw  Hill  Book  Co. 

Sulphur  fellowships. — ^At  the  rQCommendation  of  the  division,  the 
council  has  accepted  a  gift  from  the  Texas  Gulf  Sulphur  Co.  of  $10,000 
to  be  used  for  the  maintenance  of  a  series  of  research  fellowships  for 
studies  on  the  agricultural  uses  of  sulphur.  Eight  such  fellowships 
have  been  established  and  appointments  made  for  most  of  them. 

Sigma  Xi  fellowships.— As  a  result  of  a  small  grant  made  by  the 
;  council  to  the  Sigma  Xi  Society  in  1921  to  promote  its  endeavors  to 
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establish  research  fellowships  in  biology,  funds  have  been  secured 
by  the  society  enabling  it  to  offer  several  fellowships  at  a  minimum 
of  $1,600  each. 

Standardization  of  hiological  stains. — ^This  work  is  directed  by  a 
special  committee  representing  the  division,  the  Society  of  American 
Bacteriologists,  Botanical  Society  of  America,  and  American  Society 
of  Zoologists,  together  with  representatives  of  the  medical  sciences. 
The  work  has  been  in  active  progress  under  the  direction  of  Dr.  H.  J. 
Conn,  of  Geneva,  with  the  aid  of  a  grant  of  $1,000  from  the  Chemical 
Foundation.    (See  also  under  division  of  medical  sciences.) 

Biological  relations  of  insects  to  flowers. — ^An  investigation  of  the 
biological  relations  of  insects  to  flowers,  through  the  cooperative 
efforts  of  the  division,  the  American  Museum  of  Natural  History, 
Cornell  University,  ^nd  the  University  of  Colorado,  has  been  under- 
taken and  field  work  is  now  in  progress  in  Colorado.  The  investi- 
gators include  botanists,  entomologists,  and  physicists. 

Advisory  hoard  of  the  A  merican  Institute  of  BaTcing. — Closer  coopera- 
tion between  the  American  Institute  of  Baking  and  an  advisory  board 
set  up  at  its  request  by  the  division  has  been  established  during  the 
year.  Under  the  supervision  of  Doctor  Prescott,  of  the  board,  a 
study  of  mold  infection  of  breads  has  been  undertaken  in  his  labora- 
tory at  the  Massachusetts  Institute  of  Technology.  During  the  past 
year  the  institute  has  transferred  its  headquarters  from  Minneapolis 
to  Chicago.  One  of  its  chief  aims  is  to  enlist  the  interest  of  graduate 
students  in  chemistry  in  the  possibility  of  devoting  their  energy  to 
problems  of  technical  interest  to  the  baking  industry.  Cooperative 
relations  have  already  been  established  by  the  institute  with  several 
universities. 

Food  and  nutrition  projects. — One  of  the  main  pieces  of  work  de- 
veloped under  the  auspices  of  the  committee  on  food  and  nutrition  is 
that  on  the  calcium  of  magnesium  metabolism  in  women  under- 
taken under  the  direction  of  Dr.  Jean  Bogert  at  the  Kansas  State 
Agricultural  College.  The  work  which  was  being  done  in  animal 
nutrition  under  the  supervision  of  the  late  Dr.  H.  P.  Armsby,  at 
Pennsylvania  State  College,  is  being  continued  under  the  direction  of 
Prof.  E.  B.  Forbes,  of  the  same  college.  Preliminary  results  have 
already  been  published  in  the  bulletin  series  of  the  council. 

A  special  undertaking  in  connection  with  food-products  investiga- 
tion with  the  aid  of  funds  donated  by  the  Glass  Container  Association 
of  America  is  an  investigation  of  proper  methods  for  determining 
the  number  and  character  of  contaminating  microorganisms  affect- 
ing food  products.  Part  of  the  work  has  been  developed  under  the 
direction  of  Dr.  R.  S.  Breed,  of  the  Geneva  Agricultural  Experiment 
Station,  and  a  report  on  this  work  is  now  being  prepared  for  publi- 
cation. 
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Investigations  on  the  atmosphere  and  man, — With  some  financial 
support  from  the  council,  used  especially  for  development  and  pro- 
motion work,  the  committee  on  atmosphere  and  man  has  been  able 
to  find  additional  financial  support  and  to  effect  cooperative  rela- 
tions with  various  factories  in  which  it  is  proposed  to  make  investiga- 
tions of  the  relation  of  atmosphere  to  the  efficiency  of  the  workers. 
Some  of  this  work  is  already  under  way.  (See  also  under  division  of 
medical  sciences.) 

Catalogue  of  unpublished  bibliographies  in  biology, — Active  work  has 
been  under  way  for  several  months  on  the  preparation  of  a  catalogue 
of  unpublished  bibliographies  in  biology. 

Contagious  abortion, — In  connection  with  the  contagious  abortion 
project,  a  project  undertaken  jointly  with  the  division  of  medical 
sciences,  a  committee  has  been  appointed  to  coordinate  the  activities 
of  the  cooperating  workers,  including  veterinarians,  bacteriologists, 
etc.,  on  this  investigation. 

Rust  project, — ^The  project  for  the  bringing  to  completion,  under 
the  sponsorship  of  the  division,  of  Dr.  J.  C.  Arthur's  important 
monograph  on  the  North  American  rusts  has  enlisted  the  cooperative 
efforts  of  the  United  States  Department  of  Agriculture,  Purdue 
University,  Pennsylvania  State  College,  and  Virginia  Polytechnic 
Institute.  A  representative  from  each  of  these  State  institutions  is 
to  cooperate  with  Dr.  Arthur  in  advancing  this  work. 

Marine  piling  investigations. — This  project,  undertaken  by  the 
joint  efforts  of  the  division  and  the  division  of  engineering,  is  one  of 
the  large  projects  of  the  council  and  is  actively  under  way,  (For 
special  reference  to  it  see  division  of  engineering  in  this  report.) 

Conferences, — The  division  lays  special  stress  upon  the  value  of 
conferences  on  important  biological  problems  and  it  has  sponsored  a 
number  of  these  conferences  during  the  year,  notably  a  conference 
on  biophysical  problems,  a  genetics  conference,  a  conference  on  con- 
tagious abortion,  and  conferences  dealing  with  a  federation  of 
American  biological  societies.  Certain  of  these  conferences  have 
already  been  referred  to  in  connection  with  the  special  projects  of 
the  division. 

DIVISION  OF  ANTHROPOLOGY  AND  PSYCHOLOGY. 

[Carl  E.  Seashore,  Chairman.] 

(For  list  of  membere,  see  Appendix  A.) 

The  annual  meeting  of  the  division  was  held  in  Washington  on 
April  25,  1922. 

Conference  on  anthropological  problems. — On  September  24,  1921, 
a  conference  of  distinguished  specialists,  including  psychologists, 
42210—23  4 
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medical  men,  and  general  biologists,  was  held  in  New  York  to  con- 
sider the  question: 

From  the  point  of  view  of  applied  racial  psychology  and  anthropology  to-day, 
what  are  the  most  timely  and  promising  scientific  projects  of  a  basic  nature  that  the 
division  of  anthropology  and  psychology  of  the  National  Research  Council  should 
attempt  to  formulate  and  foster? 

A  considerable  variety  of  suggestions  was  made,  of  which  five  were 
generally  approved  for  special  consideration  and  active  attention 
by  the  division,  as  follows : 

1.  The  formulation  of  a  procedure  for  the  testing  of  fitness  of  prospective  immigrants 
through  the  consulates  of  the  various  countries  sending  in  immigrants  on  the  5  per 
cent  basis.  If  there  is  to  be  a  selection,  there  is  no  reason  why  we  should  not  establish 
a  preferential  list,  where  more  than  the  5  per  cent  quota  apply,  and  establish  important 
minimum  standards  within  the  quota. 

2.  A  consideration  of  the  needs  of  vital  statistics  on  the  mental  side  of  man  for  the 
purpose  of  encouraging  census  authorities  and  various  voluntary  organizations  to 
insert  certain  desired  items  in  their  census  or  surveys,  and  to  establish  uniform  pro- 
cedure in  the  collection  of  these  data. 

3.  The  specification  and  standardization  of  the  basic  mental  tests  that  should  be 
observed,  measured,  and  recorded  in  the  comparison  of  races  and  other  social  groups. 
At  the  present  time  there  is  no  consensus  of  opinion  as  to  which  traits  are  most  sig- 
nificant, and  there  is  no  well-established  technique  of  procedure. 

4.  The  inheritance  of  mental  traits:  This  is  involved  in  many  projects,  and  it  may 
be  well  to  give  directions  to  a  number  of  interests  working  in  this  field  at  the  present 
time. 

5.  A  review  of  the  motives  and  mental  conditions  that  tend  to  produce  crime  in 
this  country,  the  object  being  to  reveal  the  importance  of  the  instinctive  intellectual 
and  mental  forces  which  may  be  employed  in  the  suppression  of  crime  and  the  reduc- 
tion of  social  unrest. 

Committee  on  State  archxological  surveys, — ^The  work  of  this  com- 
mittee during  the  year  falls  under  two  main  heads:  (1)  Developing 
a  plan  for  surveys  in  the  Mississippi  Valley  and  the  formulation  of 
technique  for  field  work,  and  (2)  the  stimulation  of  activities  in  the 
several  States.  The  committee  has  been  able  to  arrange  for  the 
starting  of  surveys  in  Indiana,  Iowa,  and  Missouri.  The  outlook 
is  good  for  the  initiation  of  a  survey  in  Illinois.  Other  States  are 
being  approached.  A  handbook  on  State  archaeological  surveys  is 
being  prepared  by  the  committee. 

Psychological  abstracts, — ^The  division  has  had  for  some  time  a 
committee  on  the  initiation  of  a  journal  of  psychological  abstracts. 
In  the  light  of  the  development  of  the  plan  for  establishing  a  national 
federation  of  biological  societies  (see  under  division  of  biology  and 
agriculture)  and  the  probable  founding  by  this  federation  of  a  journal 
of  biological  abstracts,  the  division  has  discharged  this  committee 
and  set  up  a  special  committee  on  psychological  abstracts  for  the 
purpose  of  cooperating  with  the  federation  of  biological  societies 
in  order  to  standardize  abstracts,  encourage  journals  to  require  and 
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print  authors'  abstracts,  and  develop  a  single  cooperative  agency 
through  which  all  biological  (including  psychological)  abstracts 
shall  be  published. 

National  intelligence  tests. — ^The  work  during  the  past  year  of  this 
important  committee — ^whose  earlier  work  resulted  in  the  prepara- 
tion of  a  set  of  national  intelligence  tests  for  school  children,  pub- 
lished and  distributed  by  hundreds  of  thousands  to  the  schools  of 
the  country  by  the  World  Book  Co.,  of  Yonkers,-  N.  Y. — has  been 
largely  routine.  Through  the  World  Book  Co.  the  committee  issued 
in  May,  1921,  a  supplement  to  the  manual  of  directions  and  later 
in  the  summer  a  revised  edition.  All  royalties  arising  from  these 
publications  are  devoted  to  financing  the  further  work  of  the 
committee. 

Material  has  been  collected  for  the  establishment  of  norms  and  the 
revision  of  old  norms,  taking  into  account  geographical  distribution, 
sex  difference,  and  practice  and  methods  of  converting  scores  into 
''mental  age^'  scores. 

College  entrance  tests, — ^The  division  has  set  up  a  committee  on 
college  entrance  tests,  which  is  instructed  to  prepare  for  publication 
an  annual  survey  of  the  subject. 

Superior  attainment  of  college  students, — In  collaboration  with  the 
division  of  educational  relations  the  chairman  of  the  division  has 
taken  an  active  part  in  planning  and  carrying  on  a  special  study  of 
the  problem  of  the  college  and  university  student  of  superior  attain- 
ment, or  the  gifted  student,'^  as  he  has  been  called.  In  this  con- 
nection the  chairman  has  written  an  ''open  letter  to  college  seniors'' 
calling  attention  to  the  opportunities  open  to  competent  students  for 
careers  in  scholarship  and  research.  Over  15,000  copies  of  this  "  open 
letter"  have  been  provided  college  deans  and  special  faculty  commit- 
tees, at  their  specific  request,  for  distribution  to  members  of  gradu- 
ating classes.  The  chairman  has  also  prepared  a  bulletin  on 
"Psychology  as  a  career''  and  another  on  "The  sectioning  of  classes 
on  the  basis  of  ability,"  both  of  which  have  been  given  a  wide  circu- 
lation. Dr.  Clark  Wissler,  curator  of  anthropology  in  the  American 
Museum  of  Natural  History  and  member  of  the  division,  has  prepared 
a  bulletin  on  "Anthropology  as  a  career,"  which  has  been  published. 
(For  further  account  of  the  work  of  the  council  in  connection  with 
the  problem  of  the  gifted  student  see  Division  of  Educational  Rela- 
tions in  this  report.) 

Committee  on  vestibular  research, — The  committee  on  vestibular 
research,  a  joint  conunittee  of  three  divisions  of  the  council,  of  which 
the  division  of  anthropology  and  psychology  is  one,  is  unusual  in 
character  by  reason  of  the  fact  that  each  member  of  the  committee 
is  personally  actively  engaged  in  cooperative  research  on  the  problem 
before  the  committee.    The  special  efl'orts  of  the  committee  are 
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directed  toward  a  solution  of  the  problem  of  animal  equilibrium^ 
especially  the  equilibrium  of  aviators.  The  reputed  relation  of  the 
vestibule  of  the  ear,  including  the  semicircular  canals,  to  equilibrium 
directs  the  work  of  the  committee  largely  toward  an  investigation  of 
this  vestibule,  and  hence  gives  the  committee  its  name. 

One  of  the  main  problems  of  flying  is  the  problem  of  balancing  in 
the  air.  The  factors  which  enter  into  balancing  are  complex  and  but 
partially  known.  Three  known  factors  are  recognized,  the  eye,  the 
ear,  the  joint,  muscle,  and  pressure  sensations.  Excessive  stimuli 
from  at  least  two  of  these,  the  eye  and  the  ear,  will  result  in  vertigo. 
Any  or  all  of  these  factors  may  give  faulty  information,  which  would 
tend  to  produce  faulty  control  of  the  machine  and  possible  disaster. 
The  causes  of  this  false  information  are  known  only  in  part.  Faulty 
reactions  while  flying  may  also  come  from  temporary  pathological 
causes;  for  instance,  blockage  of  the  tube  to  the  ear.  These,  if 
recognized,  could  be  guarded  against. 

Statistics  published  by  the  United  States  War  Department  show 
that  96  per  cent  of  fatalities  during  flying  were  due  to  faults  or  circum- 
stances directly  connected  with  the  pilot,  circumstances  connected 
with  an  uncorrected  maneuver,  or  a  loss  of  control. 

The  purpose  of  this  committee  is  not  only  to  study  the  factors  which 
enter  into  balancing  but  to  study  the  factors  which  disturb  this 
balance,  and,  if  possible,  to  ascertain  how  to  rectify  such  errors. 
Since  certain  individuals  have  their  balance  easily  upset,  the  commit- 
tee would  study  which  particular  factor  or  factors  are  at  fault. 

The  researches  of  the  committee  are  actively  under  way.  Certain 
financial  support  has  been  given  the  committee  by  the  council. 
(See  also  under  Division  of  Medical  Sciences.) 

Immigration  problems. — As  a  result  of  correspondence  initiated  by 
Dr.  Robert  DeC.  Ward,  of  Harvard,  informal  conferences  have  been 
held  with  persons  interested  in  the  scientific  approach  to  the  problem 
of  selective  immigration,  and  there  seems  to  be  general  agreement 
that  a  conference  on  this  subject  should  be  called  early  in  the  fall. 
This  conference  might  meet  in  two  divisions:  First,  a  general  con- 
ference made  up  of  representatives  of  those  in  charge  of  the  immigra- 
tion examinations.  Doctor  Pierce,  the  Commissioner  of  Immigration, 
and  the  chairman  of  the  Immigration  Committees  in  the  Senate  and 
House,  respectively.  Professor  Yerkes,  Doctor  Ward,  and  the  chairman 
of  this  division.  The  object  of  this  preliminary  conference  should  be 
to  establish  cordial  relations  with  those  who  are  charged  with  the 
administration  of  the  service.  This  might  then  be  followed  up  by 
the  organization  of  a  smaller  committee  to  consider  the  technical 
work  of  surveying  methods  of  examination,  aims  and  principles  of 
selection,  and  cooperation  with  those  engaged  in  the  promotion  of 
legislation. 
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Committee  on  stabilizing  of  scientific  funds: — The  chairman  of  the 
I  division  has  given  much  time  during  the  year  to  the  general  problem 
I  of  ways  and  means  of  encouraging  and  safeguarding  funds  for  re- 
1  search.    The  history  of  permanent  endowments  for  charity  and 
I   science  is  tragic,  in  that  most  of  the  charters  have  been  the  creations 
*   of  chance  or  some  freakish  notion  which  renders  the  purpose  to  be 
served  impracticable  and  the  custody  of  the  funds  unsafe.    All  this 
is  very  discouraging  to  those  who  desire  to  set  aside  money  on  a 
large  scale  in  the  interest  of  science.    It  is  therefore  clear  that  the 
National  Research  Council  has  a  very  important  duty  and  responsi- 
;   bility  for  the  undertaking  of  thorough  investigations  of  the  history 
of  methods  of  organizing  funds,  the  legal  aspects,  and  methods  of 
popularizing  and  promoting  this  interest  in  a  business-like  manner 
for  the  encouragement  of  gifts,  their  establishment  on  sound  business 
principles,  and  their  designation  for  permanently  useful  purposes. 

One  of  the  results  of  the  chairman's  study  of  this  problem  is  a 
tentative  proposal  called  ^^The  elector  plan  for  the  administration  of 
research  funds,''  prepared  by  him  personally  with  the  advice  of  the 
committee  on  the  subject  consisting  of  President  James  R.  Angell, 
Dr.  Simon  Flexner,  and  Dr.  Charles  D.  Walcott. 

Cooperation  with  other  divisions. — In  addition  to  the  cooperation  of 
the  division  with  other  divisions  of  the  council  on  projects  already 
mentioned,  the  division  has  cooperated  with  the  divisions  of  medical 
sciences  and  biology  and  agriculture  in  two  other  projects,  namely: 
Scientific  research  in  problems  of  sex  (see  division  of  medical  sciences 
in  this  report)  and  the  relations  of  atmosphere  and  man  (see  division 
of  biology  and  agriculture  in  this  report) . 
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REPORT  OF  THE  TREASURER. 

During  the  fiscal  year  ended  June  30,  1922,  the  activities  of  the 
National  Research  Council  were  supported  by  funds  derived  from  va- 
rious sources.    The  following  list  gives  the  main  sources  of  these  funds: 

(1)  For  general  maintenance  expenses  of  the  National  Research 
Council  the  sum  of  $185,000  was  received  from  the  Carnegie  Corpora- 
tion of  New  York. 

(2)  From  the  Rockefeller  Foundation  the  following  amounts  were 
received  for  the  special  purposes  indicated:  For  the  division  of 
physical  sciences,  $6,679.17;  for  national  research  fellowships,  year 
1921  (R.  F.  2517),  $32,941.81,  and  for  the  same  purpose,  year  1922 
(R.  F.  2608),  $42,266.51;  for  fellowships  in  medicine  (R.  F.  2632), 
$231.85;  for  the  rehabilitation  of  Concilium  Bibliographicum,  year 
1921,  $15,000;  and  for  the  same  purpose,  year  1922,  $15,000. 

(3)  From  the  General  Education  Board  contributions  were  received 
as  follows :  For  special  work  carried  on  by  the  division  of  educational 
relations,  $2,500,  and  for  fellowships  in  medicine,  $231.84. 

(4)  From  various  organizations  for  the  advisory  board  on  highway 
research,  $14,000. 

(5)  From  various  organizations,  chiefly  railroads,  for  marine 
piling  investigations,  $15,797. 

(6)  From  the  Chemical  Foundation:  For  special  work  by  the  re- 
search information  service,  $7,500,  and  for  standardization  of  biolog- 
ical stains,  $500. 

(7)  Other  contributions  included:  The  sum  of  $2,000  from  Julius 
Rosenwald  toward  the  support  of  a  fellowship  in  biology;  from  the 
Corning  Glass  Works  toward  the  support  of  a  fellowship  in  ceramics, 
$1,000;  from  the  Southern  Pine  Association  for  the  use  of  the  commit- 
tee on  forestry,  $3,000;  from  various  organizations,  for  the  use  of  the 
food  and  nutrition  committee,  $1,350;  from  Glass  Containers'  Asso- 
ciation of  America,  for  an  investigation  of  food  products,  $568.28; 
from  various  individuals,  for  international  language,  $950;  from 
Theodore  Lyman,  special  contribution  for  physical  and  chemical 
constants,  $1,000;  from  various  sources,  for  the  committee  on  sub- 
stitute deoxidizers,  $400;  for  the  use  of  the  committee  on  atmosphere 
and  man,  $1,000;  for  expenses  of  chemical  exhibits,  $8,317.40;  for 
motion-picture  films,  chemical  exhibits,  $1,500;  for  conference  on  sex 
research,  $1,000;  for  national  intelligence  tests,  $1,602.07;  for  trustees 
for  the  publication  of  physical  and  chemical  constants,  $13,736.73. 
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Receipts  and  disbursements,  National  Research  Council,  from  July  1,  1921,  to  June  30  j 

1922, 

RECEIPTS. 

July  1,  1921,  cash  in  bank  ,   $5,  898.  32 

Appropriations: 

Kockefeller  Foundation — 

Physical  sciences  (R.  F.  2518)   $6,  679. 17 

National  Research  fellowships  (R.  F.  2517)   32,  941.  81 

National  Research  fellowships  (R.  F.  2608)   42,  266.  51 

Fellowships  in  medicine  (R.  F.  2632)   231.  85 

Concilium  Bibliographicum  (1921)   15, 000.  00 

Concilium  Bibliographicum  (1922)   15,  000.  00 

General  Education  Board — 

Division  of  educational  relations   2,  500.  00 

Fellowships  in  medicine   231.  84 

Carnegie  Corporation  of  New  York   185, 000.  00 

Rosenwald  fellowships   2, 000.  00 

Research  fellowships  in  ceramics  supported  by  Corning 

Glassworks   1,000.00 

Chemical  Foundation — 

For  special  work  by  research  information  service   7,  500.  00 

For  standardization  of  biological  stains   500. 00 

Food  and  nutrition  committee   1, 350. 00 

Food  products  investigation  fund   568.  28 

Committee  on  forestry   3, 030. 00 

Receipts  from  subscriptions,  Concilium  Bibliographicum.  294. 02 

Marine  piling  investigations   15,  797.  00 

International  auxiliary  language   950. 00 

Advisory  board  on  highway  research   14, 000.  00 

Coromittee  on  substitute  deoxidizers   400.  00 

Committee  on  the  atmosphere  and  man   1, 000.  00 

Trustees  for  the  publication  of  physical  and  chemical  con- 
stants  13, 736. 73  ♦ 

Sale  of  United  States  Treasury  certificates-   3,  510. 04 

Interest  on  United  States  Treasury  certificates   665. 04 

Expenses  of  chemical  exhibits.   8,  317.  40 

Motion  picture  films  chemical  exhibit    1,  500.  00 

Conference  on  sex  research.   1, 000. 00 

National  intelligehce  tests   1,  602.  07 

Special  contribution  of  Theodore  Lyman   1, 000. 00 

Unappropriated  fund,  special,  interest  on  investments. . .  158.  48 

Sale  of  United  States  Treasury  certificates   105,  780.  92 

Interest  on  United  States  Treasury  certificates   4, 320. 14 

Miscellaneous  receipts   28, 450.  56 

Reimbursements   13, 460.  22 

  531,  742.  08 
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DISBURSEMENTS. 

Divisions: 

I.  Federal  relations,  general  maintenance,  1922  

II.  Foreign  relations — 

General  maintenance,  1922   $257.  68 

Foreign  dues   39.  61 

III.  States  relations — • 

General  maintenance,  1921   290. 12 

General  maintenance,  1922   1,  032.  77 

IV.  Educational  relations — 

General  maintenance,  1922   411.  72 

General  Education  Board   2,  397.  42 

V.  Research  extension — 

General  maintenance,  1921   26.  50 

General  maintenance,  1922   1,  642. 17 

Expenses  of  chemical  exhibit,  1922   8,  317.  40 

Motion-picture  films  chemical  exhibit   1,  500.  00 

Special  contribution  of  Theodore  Lyman   1.  000.  00 

yi.  Research  information  service — 

General  maintenance,  1921   124. 17 

General  maintenance,  1922   2,  362. 13 

Contingent  expenses,  1921   395.75  . 

Equipment,  1921   331.  57 

Equipment,  1922   3,  769.  74  ' 

National  Academy,  Proceedings  and  subscrip- 
tions, 1922   2,500.00 

Geological  bibliography,  1922   250.  00 

System  of  classification,  1922   550.  00 

Biological  bibliography,  1922   272.  65  - 

Survey  of  informational  resources,  1922   579.  49 

Special  travel,  1922   47.  78 

VII.  Physical  sciences — 

General  maintenance,  1922  \,   L  894.  04 

*        Revolving  fund  for  publication  of  mathe- 
matical books,  1922   250.  00 

Rockefeller  Foundation  (R.  F.  2518),  travel  ex- 
penses  10,632.65 

Special  fund,  1922   100.00 

Refunds   1,  223.  64 

Traveling  expenses  American  section  Inter- 
national Astronomical  Union,  1922   493.  16 

Travt'ling  expenses  American  section  Inter- 
national Union  of  Scientific  Radio  Tele- 
graphy, 1922   700.00 

VIII.  Engineering — 

General  maintenance,  1921   152.82 

General  maintenance,  1922   1,  690.  57 

Office  expense's,  1922   520.  41 

Projects,  1921   1,  748.41 

Advisory  board  on  highway  research,  1922. ...  13,  039.  73 

Marine  piling  investigations,  1922   6,  067.  57 

Marine  piling  investigations  restricted,  1922. .  353.  73 
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IX.  Chomistry  and  chemical  technology — 

General  maintenance,  1921   $10.  50 

General  maintenance,  1922   764. 18 

International  auxiliary  language   887.  51 

Research  fellowships  (R.  F.  2517),  1921   37,  947. 13 

Research  fellowships  (R.  F.  2608)  1922   40, 061.  01 

Research  fellowships,  in  ceramics,  supported 

by  Corning  Glass  Works   1,  000.  00 

Trustees  for  the  publication  of  physical  and 

chemical  constants   2, 121.  92 

Purchase  of  United  States  Treasury  certifi- 
cates   16,  534.  38 

Projects   250.  00 

Traveling  expenses,  Union  of  Pure  and  Applied 

Chemistry,  1922   800.  00 

X.  Geology  and  geography — 

General  maintenance,  1922   756.  52 

Projects   750.00 

Antevs  project,  1922   500.  00 

Traveling   expenses   International  Geology 

Congress,  1922   400.00 

XI.  Medical  Sciences — 

General  maintenance,  1922   1,  054.  83 

International  Association  of  Medical  Museums, 

1921    500.  00 

Study  of  empyema,  1921-22    392,  30 

Conference  on  contagious  abortion  in  animals, 

1921-22   250.00 

Conference  on  sex  research,  1922   1,  000.  00 

Study  of  the  tuberculosis  death  certificates  in 

Colorado,  1922    886.  00 

Fellowships  in  medicine,  1922   1,  023.  40 

XII.  Biology  and  agriculture- 
General  maintenance,  1921   58.  47 

General  maintenance,  1922   3, 064.  80 

Botanical  abstracts,  1921   2,  245.  82 

Committee  on  forestry   4, 296.  31 

Food  and  nutrition  committee   865. 12 

Food  products  investigation  fund   856.  71 

Physiological  salt  requirements  committee, 

1921   251.63 

Committee  on  fertilizers  and  committee  on 

plant  nutrition,  1922   78.  78 

Research  in  tropical  America,  1922   156. 12 

Rosenwald  fellowship   2, 000.  00 

Committee  on  standardization  of  biological 

stains   495.  76 

Committee  on  the  atmosphere  and  man,  1922 . .  602. 70 
Biological  delation  of  insects  to  flowers,  1922. .  39.  67 
Conference  on  federation  of  American  biologi- 
cal societies,  1922   500.  00 

Rust  project,  1922-23.   38.  80 
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Divisions — Continued . 

XIII.  Anthropology  and  psychology — 

General  maintenance,  1921   $16.92 

General  maintenance,  1922   1,  783.  90 

American  archaeological  project,  1921  *   267.  20 

Psychological  projects,  1921   1, 000.  00 

National  intelligence  tests,  1921   200.  00 

Funds  for  vestibular  research,  1921   400.  00 

Committee  on  vestibular  research,  1922   628.  58 

Executive  board — ■ 

General  maintenance,  1920   48.  64 

General  maintenance,  1921   25.  01 

General  maintenance,  1922   2,  292.  46 

American  Geophysical  Union — 

General  maintenance,  1921   10.  75 

General  maintenance,  1922   325.  38 

Traveling  expenses,  1922   1,  200.  00 

Publicity  committee — 

General  maintenance,  1921   35.  00 

Publications,  1921   2, 479.  95 

Publications  and  publicity — 

General  maintenance,  1922   4,  869.  22 

Concilium  Bibliographicum   15, 000.  00 

Concilium  Bibliographicum,  1922   14,  827.  04 

Committee  on  Concilium  Bibliographicum,  1922. .  250.  00 
Receipts  from  subscriptions  Concilium  Biblio- 
graphicum  294. 02 

Committee  on  conservation,  1921   357.  01 

Scientific  Instrument  Journal,  1922   2,  389.  90 

American  committee  to  aid  European  scientists, 

1922   131.60 

Auditors'  fees,  1921   150.  00 

Contingent  expenses,  1922   870.  42 

Electricity,  1922   765.  05 

Expenses  and  supplies,  1921   425.  50 

Expenses  and  supplies,  1922   4, 162. 16 

Fuel,  1922   1,205.45 

New  equipment,  general,  1922   1,  348.  81 

Rent,  1922   6,875.00 

Rent,  1923   625.00 

Salaries,  1922   140,660.00 

Telephone  and  telegraph,  1921   117. 43 

Telephone  and  telegraph,  1922   1,  238.  51 

Unappropriated  project  fund,  1922   120.  00 

Purchase  of  United  States  Treasury  certificates   111,  263.  75 


Total  $509,065.43 

June  30,  1922,  cash  in  bank: 

American  Security  &  Trust  Co.,  research  fellowships   1,  645.  79 

Riggs  National  Bank,  various  accounts   26, 929. 18 

  28,574.97 

537,  640.  40 


F.  L.  Ransome,  Treasurer. 

July  28,  1922. 
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REPORT  OF  THE  AUDITING  COMMITTEE. 

Washington,  D.  C,  July  SI,  1922. 
We  have  employed  the  Capital  Audit  Co.  to  scrutinize  and  report 
on  the  treasurer's  books.  We  accepted  the  certificate,  dated  July  1, 
1922,  of  the  American  Security  &  Trust  Co.  regarding  notes  owned 
by  the  academy  and  deposited  for  collection;  we  have  examined  the 
securities  owned  by  the  academy  and  papers  contained  in  the  box 
of  the  National  Academy  of  Sciences  at  the  vault  of  the  American 
Security  &  Trust  Co.  We  find  them  to  correspond  to  the  list  checked 
by  the  auditing  committee  on  July  17,  1922,  except  as  modified  by 
transactions  since  July  1,  1922,  reported  by  the  Capital  Audit  Co. 
We  find  that  the  coupons  falling  due  during  this  period  have  been 
cut  and  accounted  for,  and  those  due  July  1,  1922,  have  been  deposited 
and  are  accounted  for  by  appropriate  entries  in  the  pass  book.  We 
find  that  interest  on  loans  has  been  accounted  for.  Correspondence 
between  vouchers,  pass  books,  and  accounts  of  the  treasurer  is  certi- 
fied by  the  Capital  Audit  Co.  We  find  the  net  balance  reported  by 
the  treasurer  as  of  June  30,  1922,  to  accord  with  the  statement  of  the 
American  Security  &  Trust  Co.  and  with  the  check  book.  The  above 
paragraph  relates  to  the  accounts  of  the  National  Academy  of 
Sciences  proper. 

The  Capital  Audit  Co.  has  made  a  special  report  on  the  accounts  of 
the  National  Research  Council,  whose  funds  are  deposited  in  two 
separate  accounts  to  the  credit  of  the  academy.  We  have  examined 
the  long-term  securities  of  the  National  Research  Council  deposited 
in  the  box  at  the  American  Security  &  Trust  Co.  and  find  them  correct. 
We  accepted  the  certificate,  dated  June  30, 1922,  of  the  Riggs  National 
Bank  as  to  United  States  Treasury  certificates  of  indebtedness  owned 
by  the  National  Research  Council  and  held  by  the  bank  for  collection. 
We  find  that  the  net  balance  reported  by  the  treasurer  as  of  June  30, 
1922,  agrees  with  the  statements  of  the  American  Security  &  Trust 
Co.  and  the  Riggs  National  Bank  for  these  accoimts.  Correspond- 
ence between  vouchers,  pass  books,  and  accounts  of  the  treasurer 
for  the  National  Reserach  Council  is  certified  by  the  Capital  Audit 
Co. 

Whitman  Cross, 
David  White, 
L.  O.  Howard, 
Auditing  Committee 
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OFFICERS,  MEMBERS,   AND  COMMITTEES. 

Officers  and  Executive  Board, 
officers. 

Honorary  chairman,  George  E.  Hale,  director,  Mount  Wilson  Observatory,  Carnegie 
Institution  of  Washington,  Pasadena,  Calif. 

Chairman  of  the  executive  board,  John  C.  Merriam,  president,  Carnegie  Institution 
of  Washington,  Washington,  D.  C. 

First  vice  chairman,  Charles  D.  Walcott,  secretary,  Smithsonian  Institution;  presi- 
dent National  Academy  of  Sciences,  Washington,  D.  C. 

Second  vice  chairman,  Gano  Dunn,  president,  J.  G.  White  Engineering  Corporation, 
43  Exchange  Place,  New  York  City. 

Third  vice  chairman,  R.  A.  Millikan,  director,  Norman  Bridge  Laboratory  of  Physics, 
California  Institute  of  Technology,  Pasadena,  Calif. 

Permanent  secretary,  Vernon  Kellogg,  National  Research  Council,  Washington, 
D.  C. 

Assistant  secretary,  Albert  L.  Barrows,  National  Research  Council,  Washington, 
D.  C. 

Assistant  secretary,  Paul  Brockett,  assistant  secretary,  National  Academy  of 
Sciences,  Washington,  D.  C. 

Treasurer,  F.  L.  Ransome,  geologist  in  charge,  section  of  metalliferous  deposits, 
United  States  Geological  Survey;  treasurer.  National  Academy  of  Sciences,  Wash- 
ington, D.  C. 

By  reciprocal  arrangement  with  the  Engineering  Foundation — 

Assistant  secretary,  Alfred  D.  Flinn,  secretary,  Engineering  Foundation;  chairman, 

division  of  engineering,  National  Research  Council,  29  West  Thirty-ninth  Street, 

New  York  City. 

EXECUTIVE  BOARD. 

Chairman.  John  C.  Merriam. 

Members  ex  Officio. 
Officers  of  the  council  (except  assistant  secretaries). 

President  of  the  National  Academy  of  Sciences,  Charles  D.  Walcott,  secretary, 
Smithsonian  Institution,  Washington,  D.  C. 

Home  Secretary  of  the  National  Academy  of  Sciences,  C.  G.  Abbot,  director,  Astro- 
physical  Observatory,  Smithsonian  Institution,  Washington,  D.  C. 

President  of  the  American  Association  for  the  Advancement  of  Science,  J.  Playfair 
McMurrich,  professor  of  anatomy.  University  of  Toronto,  Toronto,  Canada. 

Past  chairman  of  the  National  Research  Council,  James  R.  Angell,  president,  Yale 
University,  New  Haven,  Conn. 

Chairmen  of  the  divisions  of  general  relations. 

Chairmen  and  vice  chairmen  of  the  divisions  of  science  and  technology. 

Members  at  Large. 

Edward  Dean  Adams,  engineer,  71  Broadway,  New  York  City. 
John  J.  Carty,  vice  president,  American  Telephone  &  Tel(^aph  Co.,  195  Broadway, 
New  York  City. 
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Gano  Dunn,  president,  J.  G.  White  Engineering  Corporation,  43  Exchange  Place, 
New  York  City. 

William  M.  Jardine,  president,  Kansas  State  Agricultural  College,  Manhattan,  Kans. 

R.  A.  Millikan,  director,  Norman  Bridge  Laboratory  of  Physics,  California  Institute 
of  Technology,  Pasadena,  Calif. 

A.  A.  Noyes,  director  of  chemical  research,  California  Institute  of  Technology, 
Pasadena,  Calif. 

Raymond  Pearl,  professor  of  biometry  and  vital  statistics,  Johns  Hopkins  Univer- 
sity, Baltimore,  Md. 

M.  I.  Pupin,  professor  of  electromechanics,  Columbia  University,  New  York  City. 

S.  W.  Stratton,  director.  United  States  Bureau  of  Standards,  Washington,  D.  C. 

Ambrose  Swasey,  president,  Warner  &  Swasey  Co.,  Cleveland,  Ohio. 

William  H.  Welch,  director,  school  of  hygiene  and  public  health,  Johns  Hopkins 
University,  Baltimore,  Md. 

President,  Sigma  Xi  Society,  ex  officio,  Henry  B.  Ward,  professor  of  zoology, 
University  of  Illinois,  Urbana,  III. 

Administrative  Committees  of  the  Council. 

Committee  on  budget  (joint  committee  with  National  Academy  of  Sciences): 
Chairman,  Charles  D.  Walcott;  John  C.  Merriam,  F.  L.  Ransome. 

Committee  on  building  plans:  Chairman,  George  E.  Hale;  Gano  Dunn,  H.  E. 
Howe,  Vernon  Kellogg,  John  C.  Merriam,  R.  A.  Millikan,  A.  A.  Noyes,  Augustus 
Trowbridge,  Charles  D.  Walcott,  with  H.  S.  Pritchett  in  an  advisory  capacity,  repre- 
senting the  Carnegie  Corporation. 

Committee  on  building  stone  (with  reference  to  new  building):  Chairman,  Charles 
D.  Walcott;  Vernon  Kellogg,  John  C.  Merriam. 

Committee  on  finance:  Chairman,  John  C.  Merriam;  John  J.  Carty,  Gano  Dunn, 
H.  G.  Gale,  George  E.  Hale,  H.  E.  Howe,  Vernon  Kellogg. 

Committee  on  organization  and  budget:  Chairman,  H.  E.  Howe;  Vernon  Kellogg, 
F.  L.  Ransome. 

Promotion  committee:  Chairman,  H.  E.  Howe;  Paul  Moore. 

Committee  on  publication  and  publicity:  Chairman,  Robert  M.  Yerkes;  H  .E. 
Howe,  Vernon  Kellogg,  John  C.  Merriam. 

Representatives  of  the  Council  on — 

Editorial  board  of  the  Proceedings  of  the  National  Academy  of  Sciences:  F.  G. 
Cottrell,  Alfred  D.  Flinn,  H.  G.  Gale,  L.  R.  Jones,  Vernon  Kellogg,  E.  B.  Mathews, 
John  C.  Merriam,  R.  A.  Millikan,  F.  L.  Ransome,  C.  E.  Seashore,  V.  C.  Vaughan, 
Robert  M.  Yerkes;  member  of  editorial  executive  committee,  Vernon  Kellogg. 

Board  of  trustees  of  science  service:  George  E.  Hale,  Vernon  Kellogg,  Robert  M. 
Yerkes. 

Commission  of  Swiss  Natural  Science  Association  for  the  Management  of  the  Con- 
cilium Bibliographicum:  Vernon  Kellogg. 

Technical  Committees  of  the  Council. 

Committee  on  Concilium  Bibliographicum:  Chairman,  Vernon  Kellogg;  L.  R. 
Jones,  J.  R.  Schramm,  Robert  M.  Yerkes. 

Committee  on  conservation  of  natural  resources  (acting  as  the  Research  Council 
section  of  the  executive  committee  on  natural  resources  of  the  American  Association 
^or  the  Advancement  of  Science,  the  National  Academy  of  Sciences,  and  the  National 
Research  Council):  Chairman,  John  C.  Merriam;  J.  McKeen  Cattell,  John  M.  Clarke, 
Vernon  Kellogg,  C.  E.  McClung. 
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Committ-  j  to  consider  various  phases  of  industrial  research:  Chairman,  Gano 
Dunn;  O  niort  A.  Adams,  John  J.  Carty,  George  E.  Hale,  H.  E.  Howe. 

Comixiittee  on  cooperation  with  Research  Corporation:  Chairman,  F.  G.  Cottrell; 
H.  E.  Howe,  Augustus  Trowbridge,  Robert  M.  Yerkes. 

Committee  on  Federal  grants  for  research:  Chairman,  Vernon  Kellogg;  John  J. 
Carty,  Gano  Dunn,  S.  W.  Stratton,  Charles  D.  Walcott,  Robert  M.  Yerkes. 

Committee  on  filing  of  sealed  documents:  Chairman,  Paul  Brockett;  F.  G.  Cottrell, 
H.  E.  Howe. 

Committee  on  Patent  OfRce:  Chairman,  L.  H.  Baekeland,  honorary  professor  of 
chemical  engineering,  Columbia  University;  residence,  Yonkers,  N.  Y.;  secretary, 
Edwin  J.  Prindle,"  111  Broadway,  New  York  City;  W.  F.  Durand,  Thomas  Ewing, 
Frederick  P.  Fish,  Reid  Hunt,  R.  A.  Millikan,  M.  I.  Pupin,  S.  W.  Stratton,  C.  P. 
Townsend. 

Trustees  for  the  publication  of  International  Critical  Tables:  Chairman,  George  P. 
Adamson,  president,  General  Chemical  Co.,  25  Broad  Street,  New  York  City;  secre- 
tary, W.  M.  Corse;  H.  E.  Howe,  Edward  P.  Hyde,  Hugh  K.  Moore,  Charles  L.  Reese, 
Julius  Stieglitz. 

Editorial  board  for  publication  of  International  Critical  Tables:  George  K.  Burgess, 
Saul  Dushman,  John  Johnston,  C.  E.  K.  Mees,  C.  E.  Mendenhall,  R.  B.  Moore. 

Executive  committee  of  the  American  Geophysical  Union:  Chairman,  William 
Bowie,  Chief,  Di\dsion  of  Geodesy,  United  States  Coast  and  Geodetic  Survey,  Wash- 
ington, D.  C;  vice  chairman,  Louis  A.  Bauer,  director,  department  of  terrestrial 
magnetism,  Carnegie  Institution  of  Washington,  Washington,  D.  C;  secretary,  W.  J. 
Humphreys,  professor  of  meteorological  physics,  United  States  Weather  Bureau, 
Washington,  D.  C;  F.  G.  Cottrell,  Arthur  L.  Day,  H.  G.  Gale,  L.  R.  Jones,  G.  W. 
Littlehales,  C.  F.  Marvin,  E.  B.  Mathews,  R.  A.  Millikan,  H.  F.  Reid,  H.  S.  Wash- 
ington. 

DIVISIONS  OF  THE  COUNCIL. 

Division  op  Federal  Relations. 

Chairman,  Charles  D.  Walcott. 
Vice  chairman,  A.  P.  Davis. 
Secretary,  H.  G.  Gale. 

EXECUTIVE  COMMITTEE. 

Chairman,  Charles  D.  Walcott;  vice  chairman,  A.  P.  Davis;  secretary,  H.  G.  Gale; 
William  Bowie,  Brigadier  General  A.  A.  Fries,  S.  W.  Stratton. 

MEMBERS  of  THE  DIVISION. 

H.  G.  Gale,  professor  of  physics,  University  of  Chicago;  chairman,  division  of  phy- 
sical sciences,  National  Research  Council,  Washington,  D.  C. 

EX  OFFICTO. 

Robert  M.  Yerkes,  chairman,  research  information  service,  National  Research 
Council,  Washington,  D.  C. 

The  President  of  the  United  States,  on  the  recommendation  of  the  president  of  the 
National  Academy  of  Sciences,  acting  as  chairman  of  the  division  of  Federal  relations 
of  the  National  Researrh  Council,  has  designated  the  following  representatives  of  the 
various  departments  to  act  as  members  of  this  division: 

DEPARTMENT  OF  STATE. 

Wilbur  J.  Carr,  Director,  Consular  Service. 

DEPARTMENT  OF  THE  TREASURY. 

J  W.  Schereschewsky,  Assistant  Surgeon  General,  Public  Health  Service. 
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DEPARTMENT  OF  WAR.  »9„.. 

Lieut.  Col.  Edward  T.  Donnelly,  General  Staff,  United  States  Army. 

Lieut.  Col.  W.  B.  Graham,  Military  Intelligence  Division,  United  States  Army. 

Col.  Clarence  H.  McNeil,  Coast  Artillery,  United  States  Army. 

Col.  Joseph  S.  Siler,  Medical  Corps,  United  States  Army. 

Lieut.  Col.  Clarence  0.  Sherrill,  Engineer  Corps,  United  States  Army. 

Col.  Colden  L'H.  Ruggles,  Ordnance  Department,  United  States  Army. 

Maj.  Gen.  George  0.  Squier,  Chief  Signal  Officer,  United  States  Army. 

Maj.  Henry  W.  Harms,  Air  Service,  United  States  Army. 

Brig.  Gen.  A.  A.  Fries,  Chief,  Chemical  Warfare  Service,  United  States  Army. 

DEPARTMENT  OF  JUSTICE. 

William  D.  Riter,  Assistant  Attorney  General. 

POST  OFFICE  DEPARTMENT. 

Joseph  Stewart,  special  assistant  to  the  Attorney  General. 

DEPARTMENT  OF  THE  NAVY. 

Director,  Intelligence  Division,  Office  of  Naval  Operations,  United  States  Navy. 
Superintendent,  Naval  Observatory,  Bureau  of  Navigation,  United  States  Navy. 
Rear  Admiral  Luther  E.  Gregory,  Chief,  Bureau  of  Yards  and  Docks,  United  States 
Navy. 

 ,  Bureau  of  Ordnance,  United  States  Navy. 

Rear  Admiral  D.  W.  Taylor,  Chief  Constructor  of  the  Navy,  and  Chief,  Bureau  of 
Construction  and  Repair,  United  States  Navy. 

Rear  Admiral  R.  S.  Griffin,  Chief,  Bureau  of  Engineering,  United  States  Navy. 

Rear  Admiral  Edward  R.  Stitt,  Surgeon  General,  and  Chief,  Bureau  of  Medicine 
and  Surgery,  United  States  Navy. 

DEPARTMENT  OF  THE  INTERIOR. 

William  A.  Kinnan,  First  Assistant  Commissioner  of  Patents,  Patent  Office. 
George  F.  Zook,  specialist  in  higher  education.  Bureau  of  Education. 
George  Otis  Smith,  Director,  Geological  Survey. 
A.  P.  Davis,  Director,  Reclamation  Service. 
H.  Foster  Bain,  Director,  Bureau  of  Mines. 

DEPARTMENT  OF  AGRICULTURE. 

C.  F.  Marvin,  Chief,  Weather  Bureau. 

J.  R.  Mohler,  Chief,  Bureau  of  Animal  Industry. 

Karl  F.  Kellerman,  Physiologist  and  Associate  Chief,  Bureau  of  Plant  Industry. 
E.  H.  Clapp,  Assistant  Forester,  Forest  Service. 

Frederick  B.  Power,  Pharmaceutical  Research  Chemist,  Bureau  of  Chemistry. 
Milton  Whitney,  Chief,  Bureau  of  Soils. 

L.  0.  Howard,  Entomologist  and  Chief,  Bureau  of  Entomology. 
E.  W.  Nelson,  Biologist  and  Chief,  Bureau  of  Biological  Survey. 
T.  H.  MacDonald,  Chief,  Bureau  of  Public  Roads. 

DEPARTMENT  OF  COMMERCE. 

Joseph  A.  Hill,  chief  statistician.  Bureau  of  the  Census. 

S.  W.  Stratton,  Director,  Bureau  of  Standards. 

Hugh  M.  Smith,  Commissioner,  Bureau  of  Fisheries. 

William  Bowie,  Chief,  Division  of  Geodesy,  Coast  and  Geodetic  Survey. 
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DEPARTMENT  OF  LABOR. 

Ethel bert  Stewart,  Commissioner,  Bureau  of  Labor  Statistics. 

SMITHSONIAN  INSTITUTION. 

Charles  D.  Walcott,  Secretary,  Smithsonian  Institution;  president,  National  Acad- 
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American  Society  for  Horticultural  Science:  Chairman,  U.  P.  Hedrick. 

American  Society  of  Naturalists:  Chairman,  Bradley  M.  Davis,  professor  of  botany, 
University  of  Michigan,  Ann  Arbor,  Mich. 

American  Society  of  Zoologists:  Chairman,  F.  R.  Lillie. 

Division  of  Anthropology  and  Psychology. 

Chairman,  C.  E.  Seashore. 
Vice  chairman,  A.  L.  Kroeber. 

EXECUTIVE  COMMITTEE. 

Chairman,  C.  E.  Seashore;  vice  chairman,  A.  L.  Kroeber;  J.  Walter  Fewkes, 
W.  B.  Pillsbury,  E.  L.  Thorndike,  Clark  Wissler. 

MEMBERS  OF  THE  DIVISION. 
AMERICAN  ANTHROPOLOGICAL  ASSOCIATION. 

R.  B.  Dixon,  professor  of  anthropology,  Harvard  University,  Cambridge,  Mass. 
J.  Walter  Fewkes,  chief,  Bureau  of  American  Ethnology,  Smithsonian  Institution, 
Washington,  D.  C. 

F.  W.  Hodge,  Museum  of  the  American  Indian,  Broadway  at  One  hundred  and 
fifty-fifth  Street,  New  York  City. 

A.  L.  Kroeber,  curator  of  anthropology.  Museum  of  Anthropology;  professor  of 
anthropology,  University  of  California,  Berkeley,  Calif. 

Berthold  Laufer,  curator  of  anthropology.  Field  Museum  of  Natural  Historv,  Chicago, 
111. 

Clark  Wissler,  curator  of  anthropology,  American  Museum  of  Natural  History, 
New  York  City. 

AMERICAN  PSYCHOLOGICAL  ASSOCIATION. 

W.  B.  Pillsbury,  professor  of  psychology  and  director,  psychological  laboratory, 
Uni verity  of  Michigan,  Ann  Arbor,  Mich. 

C.  E.  Seashore,  dean  of  the  Graduate  College,  professor  of  psychology,  and  head  of 
the  department  of  philosophy  and  psychology,  University  of  Iowa,  Iowa  City,  Iowa. 

George  M.  Stratton,  professor  of  psychology,  University  of  California,  Berkeley 
CaUf. 

H.  C.  Warren,  Stuart  professor  of  psychology,  Princeton  University,  Princeton, 
N.J. 

J.  B.  Watson,  consulting  psychologist,  J.  W^alter  Thompson  Co.,  244  Madison  Ave- 
nue, New  York  City. 

G.  M.  Whipple,  professor  of  experimental  education,  University  of  Michigan, 
Ann  Arbor,  Mich. 

MEMBERS  AT  LARGE. 

J.  H.  Breasted,  professor  of  Egyptology  and  oriental  history,  University  of  Chicago, 
Chicago,  111. 

George  L.  Meylan,  professor  of  physical  education  and  medical  director  of  the 
gymnasium,  Columbia  University,  New  York  City. 


APPENDIX  A. 


81 


L.  M.  Terman,  professor  of  education,  Stanford  University,  Stanford  University 
CaUf. 

E.  L.  Thorndike,  professor  of  educational  psychology,  Teachers'  College,  Columbia 
University,  New  York  City. 

A.  M.  Tozzer,  associate  professor  of  anthropology  and  curator  of  Middle  American 
archeology  and  ethnology,  Peabody  Museum  of  American  Archeology  and  Ethnology, 
Harvard  University,  Cambridge,  Mass. 

C.  S.  Yoakum,  associate  professor  of  applied  psychology  and  director,  bureau  of 
personnel  research,  Carnegie  Institute  of  Technology,  Pittsburgh,  Pa. 

A  representative  from  the  division  of  Federal  relations. 

COMMITTEES. 

Committee  on  State  archeological  survey:  Chairman,  Clark  Wissler. 

State  subcommittee  for  Indiana:  Chairman,  Amos  W.  Butler,  secretary,  Indiana 
Board  of  Charities,  Indianapolis,  Ind. 
State  subcommittee  for  Illinois:  Chairman,  Berthold  Laufer. 
State  subcommittee  for  Iowa:  Chairman,  B.  F.  Shambaugh,  professor  of  political 
science,  University  of  Iowa,  Iowa  City,  Iowa. 
Committee  on  child-welfare  research:  Chairman,  Bird  T.  Baldwin,  research  pro- 
fessor of  psychology  and  director  of  child-welfare  research,  University  of  Iowa,  Iowa 
City,  Iowa. 

Committee  on  initiation  of  a  journal  of  psychological  abstracts  (joint  committee 
with  the  American  Psychological  Association):  Chairman,  C.  E.  Seashore. 

Committee  on  national  intelligence  tests:  Chairman,  G.  M.  Whipple. 

Committee  on  personnel  research  in  business  and  industry:  Chairman,  Beardsley 
Ruml,  assistant  to  the  president,  Carnegie  Corporation,  522  Fifth  Avenue,  New  York 
City. 

Committee  on  prediction  of  success  of  students  entering  higher  institutions:  Chair- 
man, W.  V.  Bingham,  professor  of  applied  psychology,  Carnegie  Institute  of  Tech- 
nology, Pittsburgh,  Pa. 

Advisory  committee  on  problems  of  military  psychology:  Chairman,  Walter  Dill 
Scott,  president,  Northwestern  University,  Evanston,  111. 

Committee  on  race  characters:  Chairman,  Clark  Wissler. 

Committee  on  specific  projects  outside  of  the  United  States:  Chairman,  J.  Walter 
Fewkes. 

Committee  on  superior  attainment  of  college  students:  Chairman,  C.  E.  Seashore. 

Committee  on  vestibular  research:  Chairman,  C.  E.  Seashore. 

Executive  committee  on  vestibular  research:  Chairman,  J.  Gordon  Wilson,  pro- 
cessor of  otology.  Northwestern  University  Medical  School,  Chicago,  111. 

Committee  of  the  National  Association  of  Directors  of  Educational  Research  to 
cooperate  with  the  division:  Chairman,  M.  E.  Haggerty,  professor  of  educational 
psychology.  University  of  Minnesota,  Minneapolis,  Minn. 

REPRESENTATIVES  OP  THE  DIVISION  ON — 

Committee  on  health  examinations  of  the  American  Physical  Education  Association. — 
E.  A.  Hooton,  Peabody  Museum,  Harvard  University,  Cambridge,  Mass. 

FELLOWSHIPS. 

Research  Fellowship  Board. 

A  sum,  amounting  to  $500,000  for  the  period  May  1,  1919,  to  June  30,  1925,  has  been 
pledged  to  be  appropriated  by  the  Rockefeller  Foundation  to  the  National  Research 
Council  for  the  maintenance  of  national  research  fellowships  in  physics  and  chemistry, 
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under  the  direction  of  a  research  fellowship  board  appointed  by  the  council  of  the 
National  Academy  of  Sciences  and  the  executive  board  of  the  National  Research 
Council  acting  jointly. 

The  members  appointed  on  this  board  serve  for  a  period  of  five  years.  With  them 
the  chairman  of  the  divisions  of  physical  sciences  and  of  chemistry  and  chemical 
technology,  appointed  annually,  serve  in  an  ex  officio  capacity. 


Simon  Flexner,  chairman,  director  of  research  laboratories,  Rockefeller  Institute  for 
Medical  Research,  Sixty-sixth  Street  and  Avenue  A,  New  York  City. 

George  E.  Hale,  director  Mount  Wilson  Observatory,  Carnegie  Institution  of 
Washington,  Pasadena,  Calif. 

John  Johnston,  Sterling  professor  of  chemistry,  Yale  University,  New  Haven,  Conn. 

Elmer  P.  Kohler,  professor  of  chemistry,  Harvard  University,  Cambridge,  Mass. 

R.  A.  Millikan,  director,  Norman  Bridge  laboratory  of  physics,  California  Institute 
of  Technology,  Pasadena,  Calif. 

Augustus  Trowbridge,  professor  of  physics,  Princeton  University,  Princeton,  N.  J. 


F.  G.  Cottrell,  chairman,  division  of  chemistry  and  chemical  technology.  National 
Research  Council,  Washington,  D.  C. 

H.  G.  Gale,  chairman,  division  of  physical  sciences,  National  Research  Council; 
professor  of  physics,  University  of  Chicago;  executive  secretary,  research  fellowship 
board  for  1921-22,  Washington,  D.  C. 

Fellowships  for  1921-22  have  been  awarded  to  the  following  persons,  who  have 
demonstrated  a  high  order  of  ability  in  research,  for  the  purpose  of  enabling  them  to 
conduct  investigations  at  educational  institutions  which  make  adequate  provision  for 
research  in  physics  and  chemistry. 


MEMBERS  OF  THE  BOARD. 


EX  OFFICIO. 


IN  CHEMISTRY. 


James  A.  Beattie. 
Arthur  F.  Benton. 
Francis  W.  Bergstrom. 
F.  Russell  Bichowsky. 
Frederick  L.  Browne. 
George  L.  Clark. 
Edwin  J.  Cohn. 


Roscoe  G.  Dickinson. 
Martin  C.  E.  Hanke. 
Rolla  Neil  Harger. 
Selig  Hecht. 
David  C.  Jones. 
Morris  Kharasch. 
Albert  G.  Loomis. 


Robert  S.  Mulliken. 
Axel  R.  Olson. 
C.  S.  Palmer. 
Henry  C.  Parker. 
Robert  N.  Pease. 
Leonard  F.  Yntema. 


IN  PHYSICS. 


Gregory  Breit. 
John  S.  Foster. 
Allen  Garrison. 
Paul  S.  Helmick 


Ernest  F.  Barker. 


Leonard  B.  Loeb 
John  P.  Minton. 
Jared  K.  Morse. 


E.  H.  Kurth. 


George  P.  Paine. 
Henry  DeW\  Smyth. 
Louis  T.  E.  Thompson. 
Joseph  Valasek. 
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ARTICLES  OF  ORGANIZATION  AS  AMENDED  UP  TO  JUNE  30,  1922. 

PREAMBLE. 

The  National  Academy  of  Sciences,  under  the  authority  conferred  upon  it  by 
its  charter  enacted  by  Congress,  and  approved  by  President  Lincoln  on  March  3, 
1863,  and  pursuant  to  the  request  expressed  in  an  Executive  order  made  by  President 
Wilson  on  May  11,  1918,  adopts  the  following  articles  of  organization  for  the  National 
Research  Council,  to  replace  the  temporary  organization  under  which  it  has  operated 
heretofore: 

ARTICLE  I — PURPOSE. 

It  shall  be  the  purpose  of  the  National  Research  Council  to  promote  research  in 
the  mathematical,  physical,  and  biological  sciences,  and  in  the  application  of  these 
sciences  to  engineering,  agriculture,  medicine,  and  other  useful  arts,  with  the  object 
of  increasing  knowledge,  of  strengthening  the  national  defense,  and  of  contributing 
in  other  ways  to  the  public  welfare,  as  expressed  in  the  Executive  order  of  May  11, 
1918. 

ARTICLE  II — MEMBERSHIP. 

Section  1.  The  membership  of  the  National  Research  Council  shall  be  chosen 
with  the  view  of  rendering  the  council  an  effective  federation  of  the  principal  research 
agencies  in  the  United  States  concerned  with  the  fields  of  science  and  technology 
named  in  Article  I. 

Sec  2.  The  council  shall  consist  of  representatives  of  national  scientific  and 
technical  societies;  representatives  of  the  Government,  as  provided  in  the  Executive 
order;  and  representatives  of  other  research  organizations  and  other  persons  whose 
aid  may  advance  the  objects  of  the  council. 

ARTICLE  III — DIVISIONS. 

Section  1.  The  council  shall  be  organized  in  divisions  of  two  classes:  Divisions 
dealing  with  the  more  general  relations  and  activities  of  the  council  and  divisions 
dealing  with  special  branches  of  science  and  technology. 

Sec  2.  The  initial  constitution  of  the  divisions  of  the  council  shall  be  as  follows: 

Divisions  of  general  relations:  Division  of  Federal  relations,  division  of  foreign 
relations,  division  of  States  relations,  division  of  educational  relations,  division  of 
research  extension,  and  research  information  service. 

Divisions  of  science  and  technology:  Division  of  physical  sciences,  division  of 
engineering,  division  of  chemistry  and  chemical  technology,  division  of  geology 
and  geography,  division  of  medical  sciences,  division  of  biology  and  agriculture, 
and  division  of  anthropology  and  psychology. 

Sec  3.  The  number  of  divisions  and  the  grouping  of  subjects  in  Article  III,  section 
2,  may  be  modified  by  the  executive  board  of  the  National  Research  Council. 

Sec  4.  The  divisions  of  general  relations  shall  be  organized  by  the  executive 
board  of  the  National  Research  Council.    (Art.  IV,  sec.  2.) 

Sec  5.  To  secure  the  effective  federation  of  the  principal  research  agencies  in 
the  United  States,  provided  for  in  Article  II,  a  majority  of  the  members  of  each  of 
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the  divisions  of  science  and  technology  shall  consist  of  representatives  of  scientific 
and  technical  societies,  who  shall  be  chosen  as  provided  for  in  Article  V,  section  2. 
The  other  members  of  the  division  shall  be  nominated  by  the  executive  committee 
of  the  division,  approved  by  the  executive  board  of  the  National  Research  Council ^ 
and  appointed  in  accordance  with  Article  V,  section  4. 

Sec.  6.  The  divisions  of  the  council,  with  the  approval  of  the  executive  board, 
may  establish  sections  and  committees,  any  of  which  may  include  members  chosen 
outside  the  membership  of  the  council. 

ARTICLE  IV — ADMINISTRATION. 

Section  1.  The  affairs  of  each  division  shall  be  administered  by  a  chairman,^ 
one  or  more  vice  chairmen,  and  an  executive  committee,  of  which  the  chairman 
and  vice  chairman  shall  be  ex  officio  members.  The  officers  and  the  executive 
committee  of  each  of  the  divisions  of  general  relations  shall  be  appointed  by  the 
executive  board  for  such  periods  as  may  be  determined  by  the  board,  except  that 
the  foreign  secretary  of  the  National  Academy  of  Sciences  shall  be  ex  officio  chair- 
man of  the  division  of  foreign  relations.  The  officers  and  executive  committee  of 
each  of  the  divisions  of  science  and  technology  shall  be  elected  by  the  division  at 
its  annual  meeting  and  confirmed  by  the  executive  board. 

Sec.  2.  The  affairs  of  the  National  Research  Council  shall  be  administered  by  an 
executive  board,  of  which  the  officers  of  the  National  Research  Council,  the  presi- 
dent and  home  secretary  of  the  National  Academy  of  Sciences,  the  president  of  the 
American  Association  for  the  Advancement  of  Science,  the  chairmen  and  vice  chair- 
men of  the  divisions  of  science  and  technology,  and  the  chairmen  of  the  divisions 
of  general  relations  shall  be  members  ex  officio.  In  the  absence  of  the  chairman 
of  a  division  the  vice  chairman  or  other  executive  officer  shall  represent  him.  The 
council  of  the  National  Academy  of  Sciences  and  the  executive  board  of  the  National 
Research  Council,  acting  jointly,  may  nominate  additional  members,  not  to  exceed 
12  in  number,  who,  if  not  already  members  of  the  National  Research  Council,  shall 
be  appointed  thereto  by  the  president  of  the  National  Academy  of  Sciences  for  terms 
of  three  years.  Upon  their  retirement  chairmen  of  the  National  Research  Council 
shall  continue  as  members  of  the  executive  board  for  two  years  beyond  the  period 
of  their  appointment.  Subject  to  the  approval  of  the  executive  board,  the  business 
of  the  council  may  be  transacted  by  an  interim  committee  constituted  as  defined  in 
the  by-laws. 

Sec.  3.  The  officers  of  the  National  Research  Council  shall  consist  of  a  chairman, 
a  chairman  of  the  executive  board,  one  or  more  vice  chairmen,  a  permanent  secre- 
tary, and  a  treasurer,  who  shall  also  serve  as  members  and  officers  of  the  executive 
board  of  the  council. 

Sec  4.  The  officers  of  the  National  Research  Council,  excepting  the  permanent 
secretary  and  the  treasurer,  shall  be  elected  annually  by  the  executive  board.  The 
permanent  secretary  of  the  council  shall  be  elected  by  the  executive  board  for  a 
period  of  one  year  or  more.  The  treasurer  of  the  National  Academy  of  Sciences  shall 
be  ex  officio  treasurer  of  the  National  Research  Council. 

Sec.  5.  The  duties  of  the  officers  of  the  council  and  of  the  divisions  shall  be  fixed 
by  the  executive  board. 

article  V — NOMINATIONS  AND  APPOINTMENTS. 

Section  1.  The  Government  bureaus,  civil  and  military,  to  be  represented  in  the 
division  of  Federal  relations  and  the  scientific  and  technical  societies,  to  be  repre- 
sented in  the  divisions  of  science  and  technology  of  the  National  Research  Council, 
shall  be  determined  by  joint  action  of  the  council  of  the  National  Academy  of  Sci- 
ences and  the  executive  board  of  the  National  Research  Council. 
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Sec.  2.  Representatives  of  scientific  and  technical  societies  shall  be  nominated  by 
the  societies,  at  the  request  of  the  executive  board,  and  appointed  by  the  president 
of  the  National  Academy  of  Sciences  to  membership  in  the  council  and  assigned  to 
one  of  its  divisions. 

Sec.  3.  The  representatives  of  the  Government  shall  be  nominated  by  the  presi- 
dent of  the  National  Academy  of  Sciences  after  conference  with  the  secretaries  of 
the  departments  concerned,  and  the  names  of  those  nominated  shall  be  presented 
to  the  President  of  the  United  States  for  designation  by  him  for  service  with  the 
National  Research  Council. 

Sec.  4.  Other  members  of  the  council  shall  be  nominated  by  the  executive  com- 
mittees of  the  divisions,  approved  by  the  executive  board,  and  appointed  by  the 
president  of  the  National  Academy  of  Sciences  to  membership  and  assigned  to  one 
of  the  divisions. 

Sec.  5.  Members  of  the  council  shall  be  appointed  for  terms  of  three  years,  except 
when  appointed  to  fill  unexpired  terms. 

Sec.  6.  The  Government  representatives  shall  serve  for  periods  of  three  years, 
unless  they  previously  retire  from  the  Government  office  which  they  represent,  in 
which  case  their  successors  shall  be  appointed  for  the  unexpired  term. 


Section  1.  Meetings  of  the  council  may  be  held  on  call  of  the  executive  board. 

Sec.  2.  The  executive  board  and  the  divisions  shall  hold  annual  meetings,  at 
which,  in  the  case  of  the  divisions  of  science  and  technology,  officers  shall  be  elected; 
such  other  meetings  may  be  called  as  may  be  required  for  the  transaction  of  busi- 
ness. The  annual  meeting  of  the  executive  board  shall  be  held  in  April  in  the  city 
of  Washington,  on  a  date  to  be  determined  as  the  board  may  direct. 

Sec  3.  Joint  meetings  of  the  executive  board  of  the  National  Research  Council 
and  the  council  of  the  National  Academy  of  Sciences  shall  be  held  from  time  to  time, 
to  consider  any  matters  which,  in  the  judgment  of  the  president  of  the  National 
Academy,  require  the  attention  of  both  bodies. 


Section  1.  An  annual  report  on  the  work  of  the  National  Research  Council  shall 
be  presented  by  the  chairman  to  the  National  Academy  of  Sciences  for  submission 
to  Congress  in  connection  with  the  annual  report  of  the  president  of  the  academy. 

Sec.  2.  Other  publications  of  the  National  Research  Council  may  include  papers, 
bulletins,  reports,  and  memoirs,  which  may  appear  in  the  proceedings  or  memoirs 
of  the  National  Academy  of  Sciences,  in  the  publications  of  other  societies,  in  scien- 
tific and  technical  journals,  or  in  a  separate  series  of  the  Research  Council. 


Section  1.  Power  of  amendment  of  these  articles  of  organization  shall  reside  in 
the  council  of  the  National  Academy  of  Sciences. 


ARTICLE  VI — ^MEETINGS. 


ARTICLE  VII — ^PUBLICATIONS  AND  REPORTS. 


ARTICLE  VIII — ^AMENDMENTS. 
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REPORT  OF  THE  NATIONAL  RESEARCH  COUNCtt  FOR  THE 
YEAR  JULY  1,  1922,  TO  JUNE  30,  1923. 


(Prepared  by  Vernon  Kellogg,  permanent  secretary,  with  the  assistance  of  the 

chairmen  of  divisions.) 

INTRODUCTION. 

The  National  Research  Council  has  had  a  year  of  much  activity  and, 
as  it  seems  to  the  secretary,  of  creditable  achievement.  The  work 
has  been  carried  on  along  the  lines  and  by  the  methods  which  have 
gradually  come  through  experience  to  be  recognized  as  probably 
the  most  advantageous  ones  which  the  Research  Council  can  adopt. 
These  lines  of  work  and  methods  involve  and  maintain  a  very  wide 
contact  on  the  part  of  the  Research  Council  with  the  scientific  organi- 
zations and  men  of  this  country  and  of  various  foreign  countries, 
these  organizations  and  men  representing  both  fundamental  science 
and  its  applications.  The  actual  membership  of  the  Research 
Council,  appointed  by  the  President  of  the  National  Academy  of  Sci- 
ences, is  chiefly  composed  of  accredited  representatives  of  more  than 
70  national  scientific  and  technical  societies.  Relations  with  foreign 
workers  and  organizations  are  closely  maintained  through  the  Inter- 
national Research  Council  and  its  affiliated  international  unions, 
representing  different  special  fields  of  science.  Certain  of  the  National 
Research  Council's  special  divisions  of  science  and  technology  are  the 
officially  recognized  American  sections  of  the  international  unions. 

Constant  and  stimulating  contact  with  the  colleges  and  universities 
of  the  country  is  maintained  by  the  Research  Council,  especially 
through  its  division  of  educational  relations;  also  with  the  Govern- 
ment's various  scientific  bureaus  through  the  division  of  Federal 
relations,  and  with  the  activities  of  the  various  State  scientific  boards 
and  bureaus  through  the  division  of  States  relations.  Relations  with 
the  industrial  research  laboratories  of  the  country,  of  which  there  are 
more  thiin  500  now  in  existence,  counting  large  and  small,  and  with 
applied  science  in  general,  are  maintained  through  the  Research 
Council's  divisions  of  engineering,  research  extension,  physics,  and 
chemistry  and  chemical  technology. 

The  Research  Council  has  been  intrusted  during  the  year  with  the 
responsibility  of  expending  considerable  sums  of  money  appropriated 
by  various  foundations,  industrial  concerns,  and  individuals  for  the 
support  of  various  special  undertakings  in  the  way  of  promotion, 
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organization,  and  carrying  out  of  scientific  work  and  research.  These 
will  be  specifically  referred  to  later  in  this  report.  The  total  budget 
for  the  year  has  been  about  half  a  million  dollars. 

ORGANIZATION  AND  METHODS  OF  THE  COUNCIL. 

For  the  benefit  of  those  who  may  see  for  the  first  time  in  this  annual 
report  any  statement  concerning  the  organization  and  activities  of  the 
National  Research  Council,  I  reproduce  here,  with  few  changes, 
certain  paragraphs  first  printed  in  the  annual  report  of  the  National 
Research  Council  for  the  year  1920.  These  paragraphs  relate  to  the 
general  organization  and  methods  of  the  Research  Council. 

The  National  Research  Council  is  a  cooperative  organization  of 
the  scientific  men  of  America,  including  also  a  representation  of  men 
of  affairs  and  business  men  interested  in  industry  and  engineering 
and  in  the  fundamental  or  ^^pure''  science  on  which  the  applied 
science  used  in  these  activities  depends.  The  Research  Council 
enjoys  the  formal  recognition  and  active  cooperation  of  most  of  the 
major  scientific  and  technical  societies  of  the  country,  its  membership 
being  composed  in  large  part  of  appointed  representatives  of  these 
societies.  Its  essential  purpose  is  the  promotion  of  research  in  the 
physical  and  biological  sciences  and  the  encouragement  of  the  appli- 
cation and  dissemination  of  scientific  knowledge  for  the  benefit  of 
the  Nation. 

The  Research  Council  is  composed  of  a  series  of  major  divisions, 
one  group  of  seven  divisions  of  science  and  technology  representing, 
respectively,  physics,  mathematics,  and  astronomy;  chemistry  and 
chemical  technology;  anthropology  and  psychology;  geology  and 
geography;  biology  and  agriculture;  the  medical  sciences;  and 
engineering;  and  another  group  of  six  divisions  of  general  relations, 
representing  foreign  relations.  Federal  relations.  States  relations, 
educational  relations,  research  extension,  and  research  information. 
As  subordinate  or  affiliated  lesser  groups,  each  of  these  divisions 
comprises  a  larger  or  smaller  series  of  committees,  each  with  its 
special  problem  or  subject  of  attention.  There  are  certain  other 
committees,  administrative  and  technical,  which  affiliate  directly 
with  the  executive  board  of  the  council.  Its  general  administrative 
officers  are  a  chairman,  four  vice  chairmen,  permanent  secretary, 
treasurer,  and  a  chaiwnan  of  each  of  the  various  divisions.  All  of 
these,  except  the  permanent  secretary  and  treasurer,  are  elected 
annually  by  the  executive  board  or  by  the  members  of  the  divisions. 

The  Research  Council  is  neither  a  large  operating  scientific  labora- 
tory nor  a  repository  of  large  funds  to  be  given  away  to  scattered 
scientific  workers  or  institutions.    It  is  rather  an  organization  which 
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w]iile  clearly  recognizing  the  unique  value  of  individual  work,  hopes 
especially  to  help  bring  together  scattered  work  and  workers  and 
to  assist  in  coordinating  in  some  measure  scientific  attack  in  America 
on  large  problems  in  any  and  all  lines  of  scientific  activity,  especially, 
perhaps,  on  those  problems  which  depend  for  successful  solution  on 
the  cooperation  of  several  or  many  workers  and  laboratories,  either 
within  the  realm  of  a  single  science  or  representing  different  realms 
in  which  various  parts  of  a  single  problem  may  lie.  It  particularly 
intends  'hot  to  duplicate  or  in  the  slightest  degree  to  interfere  with 
work  already  under  way;  to  such  work  it  only  hopes  to  offer  encour- 
agement and  support  where  needed  and  possible  to  be  given.  It 
hopes  to  help  maintain  the  morale  of  devoted  isolated  investigators 
and  to  stimulate  renewed  effort  among  groups  willing  but  halted  by 
obstacles.  It  will  try  to  enourage  the  interest  of  universities  and 
colleges  in  research  work  and  the  training  of  research  workers,  so  that 
the  inspiration  and  fitting  of  American  youth  for  scientific  work 
may  never  fall  so  low  as  to  threaten  to  interrupt  the  constantly 
needed  output  of  well-trained  and  devoted  scientific  talent  in  the 
land.  With  any  serious  interruption  in  the  output  of  American 
science  and  scientific  workers,  the  strength  of  the  Nation  will  be 
immediately  threatened. 

The  methods  of  contributing  practical  assistance  to  American 
science  in  harmony  with  the  general  point  of  view  and  policy  outlined 
above  which  the  Research  Council  has  so  far  adopted  are  various. 
One  is  the  establishment  of  special  committees  of  carefully  chosen 
experts  for  specific  scientific  subjects  or  problems  urgently  needing 
consideration,  which  plan  modes  of  attack  and  undertake  to  find  men 
and  means  (with  the  assistance  of  the  general  administrative  offices 
of  the  Research  Council)  for  carrying  out  the  plan.  Another  is  the 
bringing  together  of  industrial  concerns  interested  in  the  develop- 
ment of  the  scientific  basis  of  their  processes  and  inducing  them  to 
support  the  establishment  of  special  scientific  investigations  under 
the  advice  of  experts  representing  the  Research  Council.  Another 
is  the  stimulation  of  larger  industrial  organizations,  which  may  be  in 
the  situation  to  maintain  their  own  independent  laboratories,  to  see 
the  advantage  of  contributing  to  the  support  of  pure  science  in  the 
universities  and  research  institutes  for  the  sake  of  increasing  scientific 
knowledge  and  scientific  personnel  on  which  future  progress  in  applied 
science  absolutely  depends. 

Other  methods  are  the  direct  maintenance  of  university  research 
fellowships;  the  publication  of  valuable  scientific  papers  for  which 
there  is  at  present  no  other  suitable  prompt  means  of  issuance;  the 
preparation  of  bibliographies  and  abstracts  of  current  scientific 
literature;  the  setting  up  of  well-considered  mechanisms  for  the  col- 
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lection  and  distribution  of  information  on  current  research,  univer- 
sity and  industrial  research  laboratories  and  facilities,  research 
personnel,  etc. ;  and  the  dissemination  through  the  press  and  maga- 
zines of  popular  but  authentic  scientific  news  and  information  for 
the  sake  of  increasing  the  public  interest  in  and  support  of  produc- 
tive scientific  work.  Still  other  forms  of  activities  might  be  listed, 
but  those  given  adequately  illustrate  the  Research  CounciFs  methods. 

RELATIONS  TO  THE  NATIONAL  ACADEMY  OF  SCIENCES. 

The  National  Research  Council  was  established  in  1916  at  the 
request  of  the  President  of  the  United  States  by  the  National  Academy 
of  Sciences  under  its  congressional  charter.  The  existence  of  the 
Research  Council  and  its  work  was  specially  recognized  by  the  Presi- 
dent by  an  Executive  order  dated  May  11,  1918,  in  which  its  insti- 
tution by  the  academy  under  its  charter  was  referred  to,  and  the 
academy  was  requested  by  this  order  to  perpetuate  the  Research 
Council  for  the  doing  of  certain  duties  specified  in  the  order.  In  an 
opinion  rendered  by  the  Attorney  Generiil  of  the  United  States  on 
January  29,  1920,  the  National  Research  Council  was  recognized  as  a 
special  agency  of  the  National  Academy  of  Sciences  for  the  accom- 
plishment of  certain  particular  purposes. 

The  funds  derived  by  gift  or  otherv/ise  for  the  use  of  the  Research 
Council  are  held  by  the  academy  and  are  paid  out  only  on  general 
or  specific  authorization  of  the  academy.  The  treasurer  of  the 
academy  is  ex-ofiicio  treasurer  of  the  Research  Council  and  all  checks 
made  out  by  the  bursar  of  the  Research  Council  are  signed  by  an 
official  of  the  academy  and  one  of  the  Research  Council.  The 
Research  Council  participates  on  equal  terms  with  the  academy 
in  the  support  and  use  of  the  Proceedings  of  the  academy. 

But  the  Research  Council  has  its  own  officers  and  membership  and 
determines,  under  the  general  provisions  established  hy  the  academy, 
its  own  policies  and  activities. 

RELATIONS  TO  THE  ENGINEERING  FOUNDATION. 

The  Engineering  Foundation,  established  in  1914  by  United  Engi- 
neering Societies,  acting  for  the  National  Societies  of  Civil,  Mining 
and  Metallurgical,  Mechanical,  and  Electrical  Engineers,  continues 
its  intimate  relations  with  the  division  of  engineering  of  the  National 
Research  Council  and  provides  it  with  an  office  in  Engineering 
Societies  Building,  29  West  Thirty-ninth  Street,  New  York.  The 
chairman  of  the  foundation  is,  ex-officio,  a  member  of  the  executive 
board  of  the  Research  Council. 


!  FINANCIAL  SUPPORT.  5 

I 

!  FINANCIAL  SUPPORT. 

; 

The  major  support  for  the  general  maintenance  expenses  of  the 
National  Research  Council  during  the  past  year  has  come  from  the 
Carnegie  Corporation  of  New  York.  The  corporation  in  March,  1919, 
expressed  its  readiness  to  appropriate  $5,000,000  for  the  erection  and 
maintenance  of  a  building  for  the  joint  use  of  the  National  Academy 
of  Sciences  and  the  Research  Council,  and  for  an  endowment  for  the 
Research  Council,  provided  a  suitable  site  in  Washington  should  be 
obtained  from  other  sources  and  a  satisfactory  plan  for  the  building 
should  be  presented. 

A  suitable  site  was  obtained  by  the  academy  and  the  building  is 
now  in  process  of  construction  (see  later  paragraph  on  ^^New  build- 
ing'0-  In  the  meantime  the  corporation  has  made  annual  appro- 
priation for  the  current  maintenance  expenses  of  the  council.  The 
appropriation  for  the  year  July  1,  1922,  to  June  30,  1923,  was  $182,500. 

In  addition  to  this  sum  received  from  the  Carnegie  Corporation 
for  general  expenses  the  Research  Council  has  received  during  the 
fiscal  year  ending  June  30,  1923,  funds  for  the  support  of  special 
undertakings  as  follows : 

(1)  From  the  Rockefeller  Foundation  the  following  amounts  were 
received  for  the  special  purposes  indicated:  For  national  research 
fellowships  in  physics  and  chemistry,  year  1922,  $47,427.41,  and  for 
the  same  purpose,  year  1923,  $55,007.78;  for  fellowships  in  medicine, 
year  1922,  $8,246.12,  and  for  the  same  purpose,  year  1923,  $15,207.29; 
for  fellowships  in  the  biological  sciences,  year  1923,  $954.29;  for  the 
rehabilitation  of  Concilium  Bibliographicum,  year  1922,  $5,000,  and 
for  the  same  purpose,  year  1923,  $15,000.  Total  from  the  Rocke- 
feller Foundation,  $146,842.89. 

(2)  From  the  General  Education  Board  contributions  were  received 
as  follows:  For  special  work  carried  on  by  the  division  of  educational 
relations,  $5,000;  for  fellowships  in  medicine,  year  1922,  $8,246.13, 
and  for  the  same  purpose,  year  1923,  $15,207.29.  Total  from  the 
General  Education  Board,  $28,453.42. 

(3)  From  various  organizations  for  the  advisory  board  on  high- 
way research,  $14,000. 

(4)  From  various  organizations,  chiefly  railroads,  for  marine 
piling  investigations,  $22,506.46. 

(5)  From  the  Chemical  Foundation:  For  special  work  of  the 
research  information  service,  $2,500;  and  for  standardization  of 
biological  stains,  $1,500.  Total  from  the  Chemical  Foundation, 
$4,000. 

(6)  From  Laura  Spelman  Rockefeller  Memorial:  For  migrations 
research,  year  1924,  $15,000. 
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(7)  From  various  organizations  for  international  critical  tables, 
$12,855. 

(8)  From  an  individual  for  research  in  problems  of  sex,  $25,000. 

(9)  From  various  organizations  for  sulphur  fellowships,  Crop 
Protection  Institute,  $11,250:  for  Crop  Protection  Institute,  $3,481.04; 
for  scalecide  investigation,  $4,500;  for  calcium  arsenate  investigation, 
$1,200;  for  Phinotas  investigation,  $400. 

(10)  From  a  sulphur  company  for  the  support  of  sulphur  fellow- 
ships, division  of  biology  and  agricidture,  $10,000. 

(11)  Other  contributions  included:  The  sum  of  $1,500  from 
Julius  Rosenwald  for  the  support  of  a  fellowship  in  biology;  from  the 
Southern  Pine  Association  for  the  committee  on  forestry,  $3,083.33; 
from  various  organizations  for  the  food  and  nutrition  committee, 
$1,350;  from  various  individuals  for  international  auxiliary  language, 
$750;  for  the  committee  on  the  atmosphere  and  man,  $400;  for 
national  intelligence  tests,  $2,487.06;  for  annual  tables  of  constants, 
$5,713.96;  for  research  chemicals,  $350;  for  committee  on  corrosion, 
$300;  for  a  study  of  problems  of  migration,  $4,000;  for  motion- 
picture  films,  chemical  exhibit,  $495;  for  the  American  Bureau  of 
Welding,  $100;  for  investigation  of  pressure  vessels,  $2,700;  for  a 
geologic  map  of  Oklahoma,  $1,000. 

NEW  BUILDING. 

In  conformity  with  the  provision  made  in  connection  with  the  appro- 
priation by  the  Carnegie  Corporation  of  New  York,  for  the  erection 
of  a  building  for  the  joint  use  of  the  National  Academy  of  Sciences 
and  the  National  Research  Council,  a  desirable  site  in  Washington  was 
obtained  for  approximately  $185,000  by  the  generous  gifts  to  the  acad- 
emy of  the  following  donors :  Thomas  D.  Jones,  Harold  F.  McCormick, 
Julius  Rosenwald,  and  Charles  H.  Swift,  Chicago;  Charles  F.  Brush, 
George  W.  Crile,  John  L.  Severance,  and  Ambrose  Swasey,  Cleveland ; 
Edward  Dean  Adams,  Mrs.  E.  H.  Harriman,  and  the  Commonwealth 
Fund,  New  York  City;  George  Eastman  and  Adolph  Lomb,  Rochester; 
E.  A.  Deeds  and  Charles  F.  Kettering,  Dayton;  Henry  Ford,  Detroit; 
Arthur  H.  Fleming,  Pasadena;  A.  W.  Mellon,  Pittsburgh;  Pierre  S. 
du  Pont,  Wilmington;  Raphael  Pumpelly,  Newport;  Mr.  and  Mrs. 
H.  E.  Huntington,  Los  Angeles;  Corning  Glass  Works,  Corning,  N.  Y. 

This  site  is  the  entire  block  between  Twenty-first  and  Twenty- 
second  and  B  and  C  Streets,  almost  directly  opposite  the  Lincoln 
Memorial. 

The  building  which,  with  its  equipment,  will  cost  approximately  - 
$1,350,000,  is  now  under  construction  and  should  be  ready  for 
occupancy  in  November,  1923.    The  architect  is  Mr.  Bertram  G. 
Goodhue,  of  New  York  City,  and  the  general  contractors  are  the 
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j  C.  T.  Wills  Co.  (Inc.),  of  New  York  City.  The  Academy  and  Re- 
(  search  Council  are  confident  that  the  new  building  will  be  of  great 
!  architectural  interest  and  beauty  and  admirably  fitted  for  practical 
j  use. 

OFFICERS  FOR  1923-24. 

At  the  meeting  of  the  executive  board  on  April  24,  1923,  the  fol- 
lowing officers  were  elected  for  the  year  July  1,  1923,  to  June  30, 
1924:    Chairman  of  the  executive  board,  Gano  Dunn,  president, 
I  J.  G.  White  Engineering  Corporation,  New  York  City;  first  vice 
j  chairman,  A.  A.  Michelson,  president.  National  Academy  of  Sciences; 
;  professor  of  physics,  University  of  Chicago,  Chicago,  111.;  second  vice 
j  chairman,  Charles  D.  Walcott,  Secretary,  Smithsonian  Institution; 
j  third  vice  chairman,  R.  A.  Millikan,  director,  Norman  Bridge  Labora- 
i  tory  of  Physics,  California  Institute  of  Technology,  Pasadena, 
Calif.;  fourth  vice  chairman,  John  C.  Merriam,  president,  Carnegie 
Institution  of  Washington.    The  honorary  chairman,  George  E. 
Hale,  honorary  director,  Mount  Wilson  Observatory,  Pasadena, 
Calif.,  and  the  permanent  secretary,  Vernon  Kellogg,  National 
Research  Council;  the  treasurer,  F.  L.  Ransome,  of  the  United  States 
!  Geological  Survey,  professor  of  geology  and  head  of  the  department 
I  of  geology,  University  of  Arizona,  and  treasurer  of  the  National 
Academy  of  Sciences,  together  with  assistant  secretaries  Albert 
L.  Barrows,  National  Research  Council,  and  Paul  Brockett,  assistant 
j  secretary,  National  Academy  of  Sciences,  continue  in  office  without 
;  annual  reelection. 

'  Chairmen  of  the  various  divisions  of  the  council  were  elected  to 
serve  during  the  year  1923-24  as  follows:  Division  of  Federal  rela- 
tions, Charles  D.  Walcott,  Secretary,  Smithsonian  Institution, 
Washington;  division  of  foreign  relations,  R.  A.  Millikan,  director, 
Norman  Bridge  Laboratory  of  Physics,  California  Institute  of 
Technology,  Pasadena,  Calif. ;  division  of  States  relations,  Henry  S. 
Graves,  dean.  School  of  Forestry,  Yale  University ;  division  of  edu- 
cational relations,  Vernon  Kellogg,  permanent  secretary.  National 
Research  Council;  division  of  research  extension,  W.  M.  Corse, 
National  Research  Council;  research  information  service,  Robert 
M.  Yerkes,  National  Research  Council;  division  of  physical  sciences, 
Oswald  Veblen,  professor  of  mathematics,  Princeton  University; 
division  of  engineering,  Frank  B.  Jewett,  vice  president.  Western 
Electric  Company,  New  York;  division  of  chemistry  and  chemical 
technology,  J.  Enrique  Zanetti,  associate  professor  of  chemistry, 
Columbia  University;  division  of  geology  and  geography,  Andrew 
C.  Lawson,  professor  of  mineralogy  and  geology,  University  of 
California;  division  of  medical  sciences,  C.  M.  Jackson,  professor  of 
anatom}^,  and  director,  department  of  anatomy,  University  of  Min- 
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nesota;  division  of  biology  and  agriculture,  R.  A.  Harper,  professor 
of  botany,  Columbia  University;  division  of  anthropology  and  psy- 
chology, Albert  E.  Jenks,  professor  of  anthropology,  University  of 
Minnesota. 

PROCEEDINGS  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES. 

The  Research  Council  has  continued  to  share  in  the  editorial  and 
financial  responsibility  of  the  Proceedings  of  the  National  Academy 
of  Sciences.  It  has  contributed  during  the  year  $2,500  to  assist  in 
meeting  the  expenses  of  the  Proceedings,  and  has  been  represented 
on  the  managing  and  editorial  boards  by  the  following  members  of 
the  Research  Council:  Member  of  the  executive  committee,  Vernon 
Kellogg;  members  of  the  editorial  board,  the  chairman  of  the  execu- 
tive board  and  the  permanent  secretary,  and  Messrs  Dodge,  Duane, 
Fenneman,  Flinn,  Gay,  Lillie,  and  Washburn. 

PUBLICATIONS. 

The  Research  Council  has  published  15  numbers  in  its  bulletin  series 
(major  and  technical  papers  usually  of  considerable  length)  during 
the  year,  and  13  in  its  reprint  and  circular  series  (shorter  and  usually 
more  general  papers).  It  has  now  in  press  5  numbers  in  its  bulletin 
series  and  2  numbers  in  its  reprint  and  circular  series.  The  total 
number  in  the  bulletin  series  is  now  37  and  47  in  the  reprint  and 
circular  series.  In  addition  the  Research  Council  has  published  a 
considerable  number  of  miscellaneous  papers,  of  which  25  have  ap- 
peared during  the  past  year. 

The  titles,  with  authors,  of  all  publications  issued  or  sent  to  press 
by  the  Research  Council  during  the  year  July  1,  1922-June  30,  1923, 
are  as  follows: 

Bulletins. 

VOLUME  3. 

No.  18.  Theories  of  magnetism.  By  members  of  the  committee  on  theories 
of  magnetism  of  the  National  Research  Council:  A.  P.  Wills,  S.  J.  Barnett,  L.  R. 
Ingersoll,  J.  Kunz,  S.  L.  Quimby,  E.  M.  Terry,  S.  R.  Williams.  August,  1922. 
Pages  261. 

VOLUME  4. 

No.  19.  Celestial  mechanics.  Report  of  the  committee  on  celestial  mechanics 
of  the  National  Research  Council:  E.  W.  Brown,  G.  D.  BirkhofT,  A.  O.  Leuschner, 
H.  N.  Russell.    September,  1922.    Pages  22. 

No.  20.  Secondary  radiations  produced  by  X-rays,  and  some  of  their  applica- 
tions to  physical  problems.    Arthur  H.  Compton.    October,  1922.    Pages  56. 

No.  21.  Highway  research  in  the  United  States.  Results  of  census  by  advisory 
board  on  highway  research,  division  of  engineering,  National  Research  Council, 
in  cooperation  with  the  Bureau  of  Public  Roads,  United  States  Department  of 
Agriculture.    William  Kendrick  Hatt.    October,  1922.    Pages  102. 


PUBLICATIONS. 


No.  22.  Mechanical  aids  for  the  classification  of  American  investigators,  with 
(  illllstr^^tions  in  the  field  of  psychology.  Harold  C.  Bingham.  November,  1922. 
;    Pages  50. 

No.  23.  Certain  problems  in  acoustics.  Compiled  by  the  committee  on  acous- 
tics, National  Research  Council.    November,  1922.    Pages  31. 

No.  24.  Electrodynamics  of  moving  media.  Report  of  the  National  Research 
I  Council  committee  on  electrodynamics  of  moving  media.  W.  F.  G.  Swann,  John 
'    T.  Tate,  H.  Bateman,  and  E.  H.  Kennard.    December,  1922.    Pages  172. 

No.  25.  Celestial  mechanics.    A  survey  of  the  status  of  the  determination  of 
!     the  general  perturbations  of  the  minor  planets.    Appendix  to  the  report  of  the 
committee  on  celestial  mechanics,  National  Research  Council.    A.  O.  Leuschner. 
December,  1922.    Pages  73. 

VOLUME  6. 

No.  26.  Cooperation  with  the  Federal  Government  in  scientific  work.  E.  W. 
Allen.    December,  1922.    Pages  27. 

No.  27.  The  present  status  of  visual  science.  Leonard  Thompson  Troland. 
December,  1922.    Pages  120. 

No.  28.  Algebraic  numbers.  Report  of  the  committee  on  algebraic  numbers, 
National  Research  Council:  L.  E.  Dickson,  H.  H.  Mitchell,  H.  S.  Vandiver, 
G.  E.  Wahlin.    February,  1923.    Pages  96. 

No.  29.  The  status  of  scientific  research  in  Illinois  by  State  agencies  other  than 
the  University  of  lUinois.    Leonard  D.  White.    March,  1923.    Pages  83. 

No.  30.  Selected  topics  in  the  field  of  luminescence.  Ernest  Merritt,  Edward 
L.  Nichols,  C.  D.  Child.    March,  1923.    Pages  126. 

No.  31.  The  organization  and  activities  of  the  committee  on  scientific  research 
of  the  State  Council  of  Defense  of  California.  T.  H.  Goodspeed.  April,  1923 
Pages  43. 

I  VOLUME  6. 

No.  32.  Proceedings  of  the  second  annual  meeting  of  the  advisory  board  on 
[  highway  research,  division  of  engineering,  National  Research  Council.  William 
Kendrick  Hatt.    May,  1923.    Pages  89. 

No.  33.  On  the  formulation  of  methods  of  experimentation  in  animal  produc- 
tion.   E.  B.  Forbes  and  H.  S.  Grindley.    (In  press.) 

No.  34.  Causes  of  geographical  variations  in  the  influenza  epidemic  of  1918  in 
the  cities  of  the  United  States.  A  report  of  the  committee  on  the  atmosphere 
and  man  of  the  National  Research  Council.  Ellsworth  Huntington,  chairman. 
(In  press.) 

No.  35.  Apparatus  used  in  highway  research  projects  in  the  United  States. 
Results  of  census  by  advisory  board  on  highway  research,  division  of  engineer- 
ing, National  Research  Council,  in  cooperation  with  the  Bureau  of  Public  Roads, 
United  States  Department  of  Agriculture.  C.  A.  Hogentogler.  (In  press.) 
'  No.  36.  Bibhography  of  published  bibhographies  in  geology,  1896-1920. 
E.  B.  Mathews.    (In  press.) 

No.  37.  Thermal  process  time  for  canned  food.    Charles  O.  Ball.    (In  press.) 

Repbint  and  Circular  Series. 

No.  24.  Organomagnesium  compounds  in  synthetic  chemistry:  A  bibliography 
of  the  Grignard  reaction,  1900-1921.  Clarence  J.  West  and  Henry  Gilman. 
January,  1922.    Pages  103. 

No.  30.  The  first  report  of  the  committee  on  contact  catalysis.  Wilder  D. 
Bancroft,  chairman,  in  collaboration  with  the  other  members  of  the  committee. 
April- July,  1922.    Pages  43. 
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No.  34.  Indexing  of  scientific  articles.  Gordon  S.  Fulcher.  August,  1922. 
Pages  16. 

No.  36.  List  of  manuscript  bibliographies  in  chemistry  and  chemical  tech- 
nology.   Clarence  J.  West  and  Callie  Hull.    December,  1922.    Pages  17. 

No.  37.  Recent  geographical  work  in  Europe.  W.  L.  G.  Joerg.  July,  1922. 
Pages  54. 

No.  38.  The  abstracting  and  indexing  of  biological  literature.  J.  R.  Schramm. 
November,  1922.    Pages  14. 

No.  39.  A  national  focus  of  science  and  research.  George  EUery  Hale.  No- 
vember, 1922.    Pages  14. 

No.  40.  The  usefulness  of  analytic  abstracts.  Gordon  S.  Fulcher.  De- 
cember, 1922.    Pages  6. 

No.  41.  List  of  manuscript  bibliographies  in  astronomy,  mathematics,  and 
physics.    Clarence  J.  West  and  Callie  Hull.    March,  1923.    Pages  14. 

No.  42.  Doctorates  conferred  in  the  arts  and  the  sciences  by  American  univer- 
sities, 1921-22.    Clarence  J.  West  and  Callie  Hull.    March,  1923.    Pages  14. 

No.  43.  Functions  of  the  division  of  geology  and  geography.  Nevin  M.  Fenne- 
man.    December,  1922.    Pages  7. 

No.  44.  Fine  and  research  chemicals.  Second  revision.  Clarence  J.  West. 
May,  1923.    Pages  45. 

No.  45.  List  of  manuscript  bibliographies  in  the  biological  sciences.  Clarence 
J.  West  and  Callie  Hull.    June,  1923.    Pages  51. 

No.  46.  Problems  in  the  field  of  animal  nutrition.  Subcommittee  on  animal 
nutrition.    (In  press.) 

No.  47.  A  statistical  study  of  tuberculosis  mortality  in  Colorado  for  the  13 
years,  1908  to  1920.    Henry  Sewall.    (In  press.) 

The  following  is  a  partial  list  of  the  miscellaneous  publications 
issued  by  the  council  during  the  year: 

American  eosins.  Committee  on  the  standardization  of  biological  stains. 
Reprinted  from  Science,  Volume  LVI,  No.  1459,  pages  689-690,  December  15, 
1922. 

Anthropology  as  a  career.  Clark  Wissler.  Reprinted  from  Indiana  Univer- 
sity Alumni  Quarterly,  January,  1922. 

Bibliography  of  colloid  chemistry.    Harry  N.  Holmes.    Pages  135. 

Collaborators  in  the  standardization  of  biological  stains.  R.  J.  Conn  and 
committee.  Reprinted  from  Science,  Volume  LVI,  No.  1456,  pages  594-596, 
November  24,  1922. 

Comments  on  the  plan  for  sectioning  classes  on  the  basis  of  ability.  C.  E. 
Seashore.  Reprinted  from  School  and  Society,  Volume  XVI,  No.  410,  page  514, 
November  4,  1922. 

Cooperation  between  the  makers  and  users  of  scientific  apparatus  in  America. 
F.  K.  Richtmyer.  Reprinted  from  Science,  Volume  LVII,  No.  1484,  June  8, 
1923. 

The  field  for  chemists.  Wilder  D.  Bancroft.  Second  edition.  Reprint  from 
Journal  of  Industrial  and  Engineering  Chemistry,  February,  1922. 

The  gifted  student  and  research.  C.  E.  Seashore.  Reprinted  from  Science, 
Volume  LVI,  No.  1458,  pages  641-648,  December  8,  1922. 

International  critical  tables  of  numerical  data  of  physics,  chemistry  and 
technology.    Fundamental  constants  and  conversion  factors. 

Methods  of  determining  the  number  of  microorganisms  in  tomato  products. 
C.  A.  Darling.  Reprinted,  Technical  Bulletin,  No.  91,  New  York  Agricultural 
Experiment  Station,  November,  1922. 
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The  National  Research  Council.    Vernon  Kellogg.    November,  1922. 

Neumann  bands  as  evidence  of  action  of  explosives  upon  metal.  F.  B.  Foley 
and  S.  P.  Howell.  Reprint,  American  Institute  of  Mining  and  Metallurgical 
Engineers,  September,  1922. 

Occurrence,  chemistry,  and  uses  of  selenium  and  tellurium.  Victor  Lenher. 
Reprint,  Mining  and  Metallurgy,  January,  1923. 

Open  letter  to  college  seniors.    C.  E.  Seashore. 

Organization  and  members,  1922-23. 

List  of  periodicals  abstracted  by  chemical  abstracts.  Clarence  J.  West  and 
Callie  Hull.    Chemical  Abstracts,  Volume  16,  No.  20,  October  15,  1922. 

Preliminary  report  on  American  biological  stains.  Committee  on  standard- 
ization of  stains,  National  Research  Council.  Reprinted  from  Science,  Volume 
LVI,  No.  1441,  August  11,  1922. 

Progressive  adjustment  versus  entrance  elimination  in  a  State  university. 
C.  E.  Seashore.  Reprinted  from  School  and  Society,  Volume  XVII,  No.  420, 
pages  29-35,  January  13,  1923. 

Psychology  as  a  life  work.  R.  Dodge.  Reprinted  from  Science,  Volume 
LVII,  No.  1476,  pages  429-431,  April  13,  1923. 

The  reflection  of  ultraviolet  by  flowers.  F.  K.  Richtmyer.  Reprinted  from 
Journal  Optical  Society,  Volume  VII,  No.  2.    February,  1923. 

Report  of  the  committee  on  sedimentation.  Thomas  Way  land  Vaughan, 
chairman.    Mimeographed.    Pages  68. 

A  research  career  in  astronomy.  Paul  W.  Merrill.  Reprinted  from  Science, 
Volume  LVII,  No.  1480,  pages  546-548,  May  11,  1923. 

Research  in  the  medical  sciences.  Frederick  P.  Gay.  Reprinted  from  Science, 
Volume  LVII,  No.  1474,  pages  365-368,  March  30,  1923. 

Sifting  out  of  the  university  student  and  his  relation  to  the  university  cur- 
riculum. Ben  D.  Wood.  Reprinted  from  the  Proceedings  of  the  Association  of 
American  Universities,  page  32,  November,  1922. 

Standardized  nomenclature  of  biological  stains.  H.  J.  Conn,  chairman. 
Reprinted  from  Science,  Volume  LVII,  No.  1487,  pages  743-746,  June  29,  1923. 

Zoological  research  as  a  career.  C.  E.  Mc Clung.  Reprinted  from  Science, 
Volume  LIV,  No.  1408,  pages  617-619,  December  23,  1921. 

From  July  1,  1922,  to  June  30,  1923,  14,166  copies  of  the  various 
issues  in  the  bulletin  series  of  the  Research  Council  and  11,910  copies 
of  issues  of  the  reprint  and  circular  series  were  distributed.  From 
the  beginning  to  the  present  the  total  number  of  copies  of  bulletins 
distributed  is  41,366  and  of  the  reprints  and  circulars  42,752.  The 
receipts  for  subscriptions  to  the  bulletin  and  separate  sales  of  bulletin 
and  numbers  in  the  reprint  and  circular  series  for  the  year  totaled 
$2,296.54. 

RESEARCH  FELLOWSHIPS. 

Perhaps  the  most  outstanding  new  undertaking  of  the  Research 
Council  during  the  past  year,  and  that  one  supported  by  the  largest 
new  gift  of  money,  is  the  establishment  of  a  series  of  post-doctorate 
research  fellowships  in  the  biological  sciences,  including  zoology,  bot- 
any, general  physiology,  anthropology,  and  psychology.  For  these 
fellowships  the  Rockefeller  Foundation  has  pledged  to  the  Research 
Council  $325,000  to  be  expended  during  the  five-year  period,  July  1, 
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1923,  to  June  30,  1928,  no  more  than  $75,000  to  be  expended  in  any- 
one year. 

These  fellowships  in  the  biological  sciences,  added  to  those  already 
similarly  provided  for  by  the  Rockefeller  Foundation  in  physics  and 
chemistry  ($500,000  to  be  expended  during  six  years)  and  by  the 
Rockefeller  Foundation  and  General  Education  Board,  jointly,  in 
the  medical  sciences  ($500,000  to  be  expended  during  five  years), 
constitute  a  most  important  addition  to  the  possibilities  of  actual 
research  work  in  this  country  as  weU  as  an  opportunity  for  the  devel- 
opment of  a  group  of  carefully  selected,  highly  trained,  and  eager 
research  workers.  The  total  sum  of  $1,325,000  available  to  the 
Research  Council  for  the  maintenance  of  these  fellowships  will  pro- 
vide comfortably  for  the  work  for  a  number  of  years  of  about  100 
competent  feUows  each  year. 

The  selection  of  these  fellows  and  the  general  supervision  of  their 
work  and  the  administration  of  the  special  maintenance  funds  are  in 
the  hands  of  three  special  boards  of  eminent  scientific  men  chosen  by 
the  Research  Council,  each  board  in  charge  of  the  fellowships  in  one 
of  the  three  general  fields  of  science  for  work  in  which  the  funds  are 
provided. 

In  addition  to  these  well-endowed  series  of  fellowships,  the  council 
has  received  funds  in  smaller  amounts  from  several  other  sources  for 
the  maintenance  of  research  fellowships  in  certain  biological  fields. 
These  are  referred  to  in  detail  later  in  this  report.  (See  section  on 
division  of  biology  and  agriculture.) 

SPECIAL  CONFERENCES. 

One  of  the  most  satisfactory  methods  used  by  the  Research  Council 
in  connection  with  the  promoting,  planning,  and  organizing  of  new 
undertakings  or  research  projects,  especially  those  in  which  a  con- 
siderable cooperative  effort  is  aimed  at,  is  the  calling  together  of  spe- 
cial conferences  of  selected  experts  from  all  over  the  country  to  meet 
with  officers  and  members  of  the  Research  Council  for  the  considera- 
tion of  the  best  methods  of  attacking  special  problems  and  for  plan- 
ning and  organizing  the  research  needed  in  connection  with  them. 
Out  of  such  conferences  have  grown  a  considerable  number  of  perma- 
nent or  temporary  special  organizations,  or  active  major  committees 
which  carry  on,  under  the  general  sponsorship  of  the  Research  Coun- 
cil, the  actual  work  of  research  and  organized  undertaking. 

Among  such  conferences  held  during  the  year  may  be  mentioned 
one  arranged  for  by  the  advisory  board  on  highway  research  (Novem- 
ber 23,  1922);  one  on  problems  of  human  migrations,  with  special 
consideration  of  the  scientific  aspects  of  immigration  into  America 
(November  18,  1922);  one  on  occupational  terminology  and  specifi- 
cations called  by  the  special  request  of  the  Secretary  of  War  (Jan- 
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uary  6,  1923) ;  one  on  vocational  guidance  (January  26,  1923) ;  and 
one  on  scientific  bibliography  in  general  and  the  work  of  the  Concilium 
Bibliographicum  in  particular  (March  31,  1923). 

CROP  PROTECTION  INSTITUTE. 

This  institute  for  the  promotion  and  maintenance  of  research  in 
connection  with  the  insect  and  plant  pests  of  American  crops 
which  was  developed  by  the  initiative  and  assistance  of  the  Research 
Council,  and  comprises  a  membership  of  nearly  300  professional  eco- 
nomic entomologists,  plant  pathologists,  and  agricultural  chemists, 
together  with  representatives  of  41  chemical  and  general  industrial 
companies  interested  in  the  manufacture  of  fungicides,  insecticides, 
and  apparatus  for  their  use,  is  now  a  permanent  and  self-supporting 
organization  of  much  vigor  and  activity.  During  the  past  year  it 
has  had  about  $35,000  to  spend  on  research  projects  and  has,  in  addi- 
tion, maintained  three  special  research  fellowships. 

Another  scientific  institute,  similarly  set  up  largely  by  the  initia- 
tive and  under  the  sponsorship  of  the  Research  Council  for  the  pro- 
motion of  more  scientific  methods  in  the  making  of  chronometers, 
watches,  and  other  related  instruments  of  precision,  and  known  as 
the  Horological  Institute  of  America,  is  now  on  a  permanent  and 
practically  independent  basis,  and  is  showing  a  praiseworthy  activity. 

CONCILIUM  BIBLIOGRAPHICUM. 

This  institution  of  biological  bibliography,  established  in  Zurich, 
Switzerland,  in  1895,  by  a  well-known  American  zoologist,  Dr.  H.  H. 
Field,  and  which  had  developed  a  useful  system  of  prompt  biblio- 
graphic service  in  both  card  and  book  form  for  zoologists,  anatomists, 
physiologists,  and  paleontologists,  was  nearly  wrecked  by  the  war 
and  the  sudden,  death  of  the  founder  and  manager.  As  about 
one-third  of  the  subscribers  to  its  bibliographic  service  were  American 
universities,  libraries,  scientific  organizations,  and  workers,  it  seemed 
advisable  to  try  to  bring  special  American  effort  and  support  to 
bear  on  the  situation. 

The  National  Research  Council,  with  the  financial  assistance  of 
the  Rockefeller  Foundation  to  the  extent  of  $85,000,  has  been  able 
to  rehabilitate  the  concilium  and  to  assist  in  its  maintenance  through 
a  period  of  five  years.  The  concilium  has  been  thoroughly  reor- 
ganized during  the  past  year  imder  the  direction  of  a  special  com- 
mission representing  the  National  Research  Council  and  the  Swiss 
Society  of  Natural  Sciences,  and  has  nearly  caught  up  with  its 
preparation  and  distribution  of  bibliographic  references  to  papers 
and  books  published  during  and  since  the  war. 

This  undertaking  has  been  a  cause  of  much  satisfaction  to  Amer- 
ican biologists. 

101882°— 24  2 


14       REPORT  OF  THE  NATIONAL  RESEARCH  COUNCIL,  1922-1923. 


UNION  OF  AMERICAN  BIOLOGICAL  SOCIETIES. 

There  is  nearly  a  score  of  major  American  national  biological 
societies,  each  representing  the  interests  of  a  special  limited  field 
of  biology,  but  there  has  been  little  affiliation  or  cooperation  among 
them  to  advance  the  interests  of  biology  in  general.  Yet  there  has 
been  constant  need  of  this  in.  connection  particularly  with  such 
general  interests  as  proper  means  of  publication  and  effective  means 
of  the  abstracting  and  indexing  of  publications  and  of  biological 
bibliography  in  general. 

The  National  Research  Council,  through  its  division  of  biology 
and  agriculture,  has,  on  request,  interested  itself  energetically  in 
this  matter,  and  has  materially  helped  in  bringing  about  the  forma- 
tion of  a  Union  of  American  Biological  Societies  to  which  18  major 
societies,  including  sections  F,  G,  N,  and  O  of  the  American  Asso- 
ciation for  the  Advancement  of  Science,  have  now  formally  given 
their  adherence. 

After  several  preliminary  conferences  official  representatives  of 
all  these  societies  met  in  the  Research  Councirs  rooms  in  Wash- 
ington on  April  26  of  this  year  and  organized  as  the  council  of  the 
union  and  then  appointed  a  smaller  executive  committee.  At  this 
meeting,  also,  a  joint  publications  committee  of  the  imion  and  the 
division  of  biology  and  agriculture  of  the  National  Research  Council 
made  a  report  on  the  problem  of  providing  all  of  biology  with  ade- 
quate abstracting  and  indexing  facilities. 

RECENT  IMPORTANT  PROJECT  COMMITTEES. 

Among  the  recent  major  committees  of  eminent  men  of  science  set 
up  to  organize  and  develop  certain  important  research  undertak- 
ings is  one  on  research  on  sex  problems,  composed  of  members 
representing  the  special  sciences  of  biology,  physiology,  psychology, 
psychopathology,  and  sociology.  This  committee  was  organized  in 
1922  and  made  a  preliminary  report  on  policy  and  program  for  its 
work  in  March  of  that  year.  A  sum  of  $25,000  was  made  available 
for  the  support  of  the  work  during  the  year  July  1,  1922-June  30, 
1923,  by  a  private  donor,  and  the  committee  has  outlined 
and  supported  a  series  of  specific  investigations  during  the 
year,  most  of  which  have  yielded  substantial  results.  The  com- 
mittee has  formulated  a  program  of  work  for  the  next  two  years, 
which  has  been  assured  of  adequate  financial  support. 

Another  important  committee  of  distinguished  membership,  repre- 
senting various  fields  of  biological  science  and  of  sociology,  has  been 
established  by  the  Research  Council  for  the  study  of  scientific 
problems  of  human  migrations,  with  especial  regard  to  American 
immigration  problems.    The  organizing  work  of  this  committee  has 
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been  supported  during  the  past  year  by  a  gift  of  $5,000  from  the 
Russell  Sage  Foundation.  The  committee  has  carefully  prepared  a 
program  of  biological,  psychological,  sociological,  and  economic 
special  investigations  for  which  the  Research  Council  has  been  able 
to  find  adequate  financial  support  for  the  coming  year. 

A  committee  for  aiding  Russian  scientists  to  obtain  American 
scientific  books,  journals,  and  papers  published  since  January  1,  1915, 
was  organized  by  the  Research  Council,  but  because  of  the  Research 
Council's  relation  to  the  Government  through  the  National  Academy 
of  Sciences  was  reorganized  as  a  private  committee  under  the  chair- 
manship of  the  permanant  secretary  of  the  Research  Council.  A 
cooperative  relation  was  established  with  the  American  Relief 
Administration  engaged  in  extensive  relief  work  in  Russia  under  the 
chairmanship  of  Hon.  Herbert  Hoover.  By  this  arrangement  all 
expense  of  warehousing,  repacking,  overseas  transportation,  and 
final  distribution  in  Russia  was  assumed  by  the  American  Relief 
Administration.  Requests  were  sent  by  the  committee  to  American 
publishing  houses.  Government  scientific  bureaus,  national  scientific 
societies,  and  individual  scientific  men  for  gifts  of  six  copies  each  of 
their  scientific  publications  made  since  January  1,  1915,  with  the 
result  that  over  12  tons  of  such  scientific  publications  were  received 
and  have  been  safely  sent  to  Russia  and  distributed  there  among 
major  universities  and  scientific  associations. 

The  status  and  work  of  various  other  committees  established  to 
plan  and  undertake  research  on  various  problems  will  be  referred  to 
later  in  this  report  in  connection  with  reference  to  the  activities  of  the 
Research  CounciFs  various  divisions. 

ACTIVITIES  OF  DIVISIONS  AND  DIVISIONAL  COMMITTEES. 

DIVISION  OF  FEDERAL  RELATIONS. 

The  Research  Council's  division  of  Federal  relations  has  coop- 
erated with  the  division  of  States  relations  in  arranging  to  have 
made  an  important  study  on  the  cooperation  of  the  Federal  Govern- 
ment in  scientific  work  with  States,  municipalities,  and  individuals, 
by  Dr.  E.  W.  Allen,  Chief,  Ofl&ce  of  Experiment  Stations.  This  report 
wliich  has  been  published  (December,  1922)  as  No.  26  in  the  Research 
CounciFs  Bulletin  series  discloses  a  total  of  more  than  500  separate 
projects  in  which  the  Government  is  a  partner  with  State  and  local 
agencies  in  cooperative  scientific  work.  The  funds  involved  in  this 
cooperative  work  amount  to  at  least  $50,000,000  a  year.  This  estimate 
does  not  include  contribution  in  kind,  such  as  land,  office  or  labo- 
ratory quarters,  special  facilities,  labor,  materials,  etc.,  in  many  of 
the  projects. 
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DIVISION  OF  FOREIGN  RELATIONS. 

The  Eesearch  Councirs  division  of  foreign  relations  arranged  for 
the  appointment  and  attendance  of  oflBcial  representatives  of  the 
Research  Council  at  meetings  in  the  summer  of  1922  of  the  Inter- 
national Research  Council  at  Brussels,  International  Astronomical 
Union  at  Rome,  International  Geodetic  and  Geophysical  Union  at 
Rome,  International  Union  of  Pure  and  Applied  Chemistry  at 
Lyons,  International  Union  of  Scientific  Radio  Telegraphy  at  Brus- 
sels, and  International  Geological  Congress  at  Brussels.  The 
Research  Council  is  a  member  of  the  International  Research  Council 
and  all  of  its  affiliated  unions,  certain  of  the  Research  CounciFs 
divisions  acting  as  the  American  sections  of  these  unions.  The 
Research  Council  has  recently  adhered  to  the  newly  established 
International  Union  of  Pure  and  Applied  Physics.  The  Research 
Council's  annual  dues  to  these  international  scientific  organizations 
are  paid  by  the  Government  through  the  State  Department  under 
authority  of  a  special  appropriation  item  in  the  diplomatic  and  con- 
sular bill. 

The  Research  Council  has  taken  energetic  measures  to  aid  the 
Australian  National  Research  Council  to  have  a  strong  delegation  of 
American  scientific  men  at  the  Second  Pan-Pacific  Scientific  Con- 
gress to  be  held  under  its  auspices  in  Melbourne  and  Sydney  in 
August  and  September,  1923.  The  Research  Council  will  be  repre- 
sented by  two  official  delegates  to  this  conference. 

Dr.  Robert  A.  Millikan,  chairman  of  the  division  of  foreign  rela- 
tions, has  been  appointed  the  American  representative,  succeeding 
Dr.  George  E.  Hale,  resigned,  on  the  League  of  Nations^  committee 
on  international  intellectual  cooperation. 

The  division's  important  committee  on  Pacific  investigations  has 
arranged  with  the  Smithsonian  Institution  to  have  made  a  com- 
prehensive study  to  be  available  for  use  in  connection  with  the 
renewal  and  extension  of  the  North  Pacific  fur  seal  treaty,  which 
expires  in  1926.  This  committee  has  also  assisted  in  supporting  a 
special  expedition  of  the  United  States  Bureau  of  Biological  Survey 
to  the  Hawaiian  bird  islands.  The  Navy  Department,  the  American 
Museum  of  Natural  History,  and  the  Bishop  Museum,  of  Honolulu, 
are  also  cooperating  in  this  expedition. 

DIVISION  OF  STATES  RELATIONS. 

The  Research  Councirs  division  of  States  relations  has  interested 
itself  in  having  studies  made  by  competent  men  of  the  present  status 
of  State  activity  in  sciiuitific  research  as  assigned  to  and  undertaken 
by  the  various  State  boards  of  agriculture  and  horticulture,  geology 
and  mining,  game  and  fisheries,  natural  history,  etc.  The  activities 
of  the  State  universities  and  agricultural  colleges  are  purposely 
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omitted  from  these  studies,  as  they  come  within  the  special  field  of 
interest  of  the  division  of  educational  relations.  Such  studies  have 
been  completed  and  published  for  California  and  Illinois,  and  other 
studies  are  planned  for  Massachusetts  and  Maryland.  The  two 
studies  already  published  are  ^^The  status  of  scientific  research  in 
Illinois/^  by  Leonard  D.  White,  associate  professor  of  political  science 
in  the  University  of  Chicago,  and  Summary  of  a  survey  of  the 
organization  and  research  activities  of  the  executive  and  administra- 
tive departments  of  the  State  government  of  California,'^  by  J.  R. 
Douglas,  formerly  assistant  professor  of  American  politics  and  ad- 
ministration and  director  of  the  bureau  of  public  administration  in 
the  University  of  California. 

The  division  has  announced  as  special  subject  for  its  attention 
during  the  coming  year  the  effect  of  the  present  tendency  in  the 
government  of  certain  States  toward  the  centralization  of  adminis- 
tration, and  particularly  the  effect  of  increased  financial  and  com- 
mercial control  in  the  progress  of  scientific  matters  established  under 
State  auspices. 

DIVISION  OF  EDUCATIONAL  RELATIONS. 

The  Research  Councirs  division  of  educational  relations,  which 
has  for  special  interest  the  relations  of  higher  education  and  general 
educational  methods  to  research  and  the  training  of  research  workers, 
has  been  engaged  in  making  a  survey  of  the  research  situation  in  the 
colleges  and  universities  of  the  country.  This  work  has  been  carried 
on  by  questionnaires,  correspondence,  and,  most  importantly  and 
effectively,  by  visits  to  the  educational  institutions  by  representa- 
tives of  the  Research  Council.  Over  200  colleges  and  universities 
have  been  thus  visited. 

During  the  past  year  the  division  has  given  a  special  attention  to 
the  important  matter  of  the  methods  in  vogue — and  the  absence  of 
such  methods — in  the  colleges  and  universities  of  the  country  for  the 
discovery,  encouragement,  and  training  of  the  student  of  superior 
capacity,  from  among  whom  alone  the  future  research  workers  of  the 
.country  are  to  be  recruited.  In  connection  with  this  study  of  ^'ihe 
problem  of  the  gifted  student^'  the  division  has  had  a  series  of  special 
visits  made  to  a  total  of  about  100  institutions  by  men  especially 
interested  in  and  informed  with  regard  to  this  problem,  and  has  pre- 
pared and  distributed  to  presidents,  deans,  professors,  and  graduate 
and  upper-class  undergraduate  students  a  series  of  reports  and  bul- 
letins which  have  attracted  much  attention  and  been,  apparently, 
very  gratefully  received  by  the  colleges  and  universities.  Among 
these  bulletins  is  a  series  of  career  bulletins  for  distribution  to  ad- 
vanced students,  prepared  by  eminent  men  of  science,  representing 
the  different  major  fields  of  the  physical  and  biological  sciences. 
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Tliese  bulletins  set  out  the  qualifications  necessary  and  the  oppor- 
tunities open  to  research  careers  in  these  various  scientific  fields. 

As  a  result  of  the  past  year's  work  of  the  division  there  has  cer- 
tainly been  stimulated  a  fresh  and  lively  interest  among  many  colleges 
and  imiversities  in  the  problem  of  student  classification,  and  special 
attention  to  the  more  capable  student.  For  all  too  long  have  the 
time,  energy,  and  money  of  educational  institutions  been  too  largely 
specially  devoted  to  the  incapable  student. 

Tlie  division  has  been  enabled  to  carry  on  its  work  of  survey  and 
stimulation  by  means  of  a  total  appropriation  of  $20,000,  made  by  the 
General  Education  Board,  which  is  now  nearly  exhausted. 

DIVISION  OF  RESEARCH  EXTENSION. 

The  Research  Council's  division  of  research  extension,  which  is 
especially  interested  in  the  promotion  of  industrial  research,  has  been 
the  special  representative  of  the  Research  Council  in  connection  with 
its  relation  to  the  organization  of  the  Crop  Protection  Institute,  the 
Horological  Institute,  and  the  important  committees  on  corrosion 
problems,  alloys  problems,  textiles  research,  the  making  and  use  of 
scientific  instruments,  etc.  The  officers  of  this  division  have  also 
the  special  function  of  the  active  solicitation  of  funds  from  industrial 
concerns  and  other  organizations  and  men  for  the  support  of  any  and 
all  of  the  Research  Council's  special  projects  which  relate  to  the 
applications  of  science,  whether  these  projects  are  directly  under  the 
control  of  the  division  of  research  extension  or  of  other  divisions,  as 
those  of  physics,  chemistry  and  chemical  technology,  biology,  and 
agriculture,  etc. 

The  division  has  been  specially  active  during  the  past  year  in 
arranging  for  certain  important  conferences,  in  promoting  the  finan- 
cial support  for  the  international  critical  tables  of  physical  and 
chemical  constants,  and  for  the  marine  piling  investigations,  in 
developing  in  cooperation  with  the  United  States  Bureau  of  Standards 
and  the  iVmerican  Home  Economics  Association  a  program  for  textiles 
research,  in  finding  money  from  industrial  companies  for  the  prepara- 
tion and  publishing  of  a  revised  edition  of  the  Research  Council's 
important  bulletin  on  American  research  chemicals,  and  other  similar 
undertakings.  The  division  has  acted  in  an  advisory  capacity  to  the 
Tanners'  Council  in  connection  with  the  proposal  by  the  Research 
Council  to  establish  somewhere  a  tanning  school  and  to  develop 
scientific  investigations  of  tanning  conditions.  Repeated  conferences 
between  officers  of  the  division  and  of  the  Tanners'  Council  have  been 
held,  and  at  its  last  meeting  the  Tanners'  Council  resolved  to  appro- 
priate 8110,000  for  the  erection  of  a  tanning  research  laboratory  in 
connection  with  the  college  of  engineering  at  the  University  of 
Cincinnati. 
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RESEARCH  INFORMATION  SERVICE. 

The  Research  Councirs  research  information  service,  which  serves 
as  a  clearing  house  for  information  concerning  research  work  and 
workers,  has  built  up  a  considerable  equipment  in  the  way  of  mechan- 
isms for  collecting,  arranging,  cataloguing,  and  distributing  informa- 
tion. During  the  past  year  it  has  answered  about  2,000  outside 
requests  for  information,  besides  as  many  from  the  Research  Council 
offices  and  from  institutions  and  men  in  Washington.  It  has  com- 
piled and  published  in  the  counciFs  bulletin  and  reprint  and  circular 
series  a  considerable  amount  of  information  useful  to  research  workers 
and  scientific  men  generally,  especially  in  the  way  of  lists  of  published 
and  unpublished  (manuscript)  bibliographies  on  various  special 
scientific  fields  as  well  as  a  number  of  bibliographies  of  bibliographies 
both  published  and  unpublished  but  available  for  reference.  It  has 
also  prepared  and  published  an  account  of  handling  personnel  data, 
and  an  account  of  methods  of  authors^  automatic  abstracting. 

The  personnel  file  of  American  scientific  investigators  has  been 
steadily  increased  during  the  past  year.  It  now  includes  about 
14,000  records.  Codes  have  been  completed  for  several  special  groups 
and  it  is  believed  that  the  remaining  groups  with  the  possible  excep- 
tion of  astronomy  and  mathematics  can  be  completed  by  July 
1923.  A  summary  of  the  activities  of  American  psychologists  has 
been  prepared  for  publication.  Progress  has  been  made  in  the 
development  of  a  general  catalogue  of  sources.  Progress  has  also 
been  made  on  assembling  matter  for  revisions  of  two  earlier  im- 
portant informational  publications  of  the  service,  namely,  Funds 
Available  in  the  United  States  for  the  Encouragement  of  Scientific 
Research^'  and  Research  Laboratories  in  Industrial  Establishments 
of  the  United  States,  Including  Consulting  Research  Laboratories. 

In  the  latter  part  of  July  and  August,  1922,  Mr.  J.  David  Thompson 
of  the  service  visited  about  three-fourths  of  the  industrial  research 
associations  in  England,  organized  by  means  of  Government  aid, 
and  collected  valuable  date  concerning  their  work,  particularly  their 
research  informational  activities.  Mr.  Thompson  also  prepared  a 
special  report  on  the  scientific  informational  services  of  the  world. 

DIVISION  OF  PHYSICAL  SCIENCES. 

The  Research  Council's  division  of  physical  sciences  has  devoted 
during  the  past  year,  as  during  the  two  years  before,  its  principal 
attention  and  support  to  the  work  of  the  important  series  of  special 
research  committees  on  various  particular  physical,  mathematical, 
and  astronomical  subjects  or  fields,  whose  work  has  been  made  possi- 
ble by  a  gift  of  $30,000  from  the  Rockefeller  Foundation  for  the  first 
two  years  and  an  appropriation  by  the  Research  Council  of  $5,000 
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for  this  past  year.  These  committees  have  been  composed  of  eminent 
speciahsts  in  their  respective  particular  fields  who  have  given  much 
time  and  energy  to  the  work  of  the  committees.  The  following  is  a 
list  of  the  fields  of  work  of  these  committees:  Acoustics,  algebraic 
munbers,  atomic  structure,  celestial  mechanics,  electrodynamics  of 
moving  media,  luminescence,  mathematical  analysis  of  statistics, 
orbit  theory,  parallaxes,  photoelectric  effects,  physiological  optics, 
quantum  theory,  radiation  in  gases,  research  methods  and  technique, 
spectroscopy,  theories  of  magnetism,  thermo  and  magneto  electrical 
efTi  cts,  vision  and  photo-biology,  X  rays  and  radio  activity,  and 
X-ray  spectra. 

The  carefully  prepared  reports  of  seven  of  these  committees  have 
been  published  during  the  past  year  in  the  Research  Council's  bulletin 
series.  Altogether  13  reports  have  been  published.  The  report 
of  the  committee  on  the  mathematical  analysis  of  statistics  is  to  be 
published  in  book  form  by  Houghton,  MifHin  &  Co. 

The  division  has  made  a  file  record  of  current  reseajrch  in  physics 
which  is  up  to  date  and  is  now  being  indexed.  It  is  also  undertaking 
to  compile  a  list  of  special  apparatus  not  made  by  commercial  instru- 
ment makers,  but  which  can  be  made  in  certain  of  the  laboratories 
of  physics  and  astronomy  in  this  country.  The  purpose  of  this 
undertaking  is  to  make  available  to  American  scientific  workers 
special  equipment  which  is  ordinarily  not  available  except  in  par- 
ticular institutions. 

DIVISION  OF  ENGINEERING. 

The  Research  Council's  division  of  engineering,  through  which  the 
Research  Council  maintains  its  contacts  with  the  major  engineering 
societies  of  the  country  and  especially  closely  with  Engineering  Foun- 
dation, has  been  reorganized  during  the  year  consequent  upon  certain 
changes  in  the  organization  of  Engineering  Foundation.  By  the 
previous  arrangement  with  Engineering  Foundation  the  secretary 
of  the  foundation  had  been  the  chairman  of  the  Research  Council's 
division  of  engineering.  By  the  new  arrangement  the  former  secre- 
tary of  the  foundation  becomes  its  director;  Dr.  F.  B.  Jewett,  vice 
president  of  the  Western  Electric  Co.,  becomes  chairman  of  the 
division  of  engineering;  and  the  president  of  the  foundation  becomes, 
ex  officio,  a  member  of  the  executive  board  of  the  National  Research 
Council. 

The  various  activities  and  special  research  projects  of  the  division 
of  engineering  are  too  numerous  to  mention  with  any  approach  to 
completeness  in  this  report,  but  reference  may  be  made  to  a  few  of 
them.  Altogether  there  are  now  about  20  special  boards  and  com- 
mittees of  this  division. 
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The  advisory  board  on  highway  research,  which  has  been  working 
in  close  cooperation  with  the  United  States  Bureau  of  Public  Roads, 
has  made  a  number  of  reports  of  its  work  which  have  been  published. 
It  held  its  second  annual  meeting  in  Washington,  November  23  and  24, 
1923,  with  a  large  attendance  of  leading  highway  engineers.  Reports 
were  submitted  at  this  meeting  from  committees  on  structural  design 
of  roads,  economic  theory  of  highway  improvement,  highway  traffic 
analysis,  highway  finance,  and  highway  maintenance.  Investiga- 
tions of  highway  problems  involving  expenditures  of  more  than 
$1,000,000  are  now  under  way  in  America  under  the  direction  of 
various  Federal  and  State  bureaus.  The  advisory  board  through  its 
director  and  committees  has  been  active  in  stimulating  these  investiga- 
tions and  has  given  much  helpful  information  and  advice  in  connection 
with  them. 

The  work  of  the  various  committees  of  the  advisory  board  of  weld- 
ing research  has  made  much  progress  during  the  year.  The  com- 
mittee on  pressure  vessels,  for  example,  has  been  able  to  finance  its 
work  to  the  extent  of  about  $15,000  by  gifts  from  eight  manufactur- 
ing concerns,  and,  through  cooperation  with  the  United  States  Bureau 
of  Standards,  has  completed  a  special  research  involving  the  testing 
to  destruction  of  40  pressure  tanks  by  the  bureau.  A  report  of  this 
research  is  now  being  prepared  for  publication.  The  committee  on 
welded  rail  joints  has  instituted  a  comprehensive  research  involving, 
with  contributed  materials  and  services,  the  use  of  a  sum  exceeding 
$80,000.  Steel  companies,  manufacturers  of  special  joints,  electric 
railway  companies,  university  laboratories,  United  States  Bureau 
of  Standards,  and  various  technical  societies  are  cooperating  in  this 
work.  Twenty  thousand  dollars  has  already  been  made  available 
to  this  committee  by  the  American  Electric  Railway  Association  and 
electric  railway  companies. 

In  connection  with  the  work  of  the  important  joint  committee  of 
the  division  of  engineering  and  the  division  of  biology  on  marine 
piling  investigations,  money  and  service  contributions  have  been 
received  from  numerous  sources.  The  most  recent  of  these  items 
has  been  the  pledge  of  an  appropriation  of  $10,000  each  from  the 
Quartermaster  Corps  of  the  Army  and  the  Bureau  of  Yards  and  Docks 
of  the  Navy  to  be  expended  on  work  by  the  Chemical  Warfare  Service 
through  two  years.  A  comprehensive  report  summarizing  the  work 
of  marine  piling  investigations  in  special  connection  with  injuries 
to  wooden  structures  was  published  by  the  American  Railway  Engi- 
neering Association  in  March,  1923. 

The  committee  on  fatigue  phenomena  of  metals,  which  has  been 
carrying  on  an  important  research  in  the  laboratory  and  under  the 
direction  of  Prof.  H.  F.  Moore,  of  the  University  of  Illinois,  has  been 
well  supported  financially  and  has  made  conspicuous  progress.  In 
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addition  to  original  contributions  of  $30,000  each  by  Engineering 
Foundation  and  General  Electric  Co.,  together  with  service,  facilities, 
and  supplies  from  the  University  of  Illinois  and  several  corporations 
approximating  $25,000,  the  General  Electric  Co.  has  recently  added 
$7,500  and  informally  indicated  its  willingness  to  appropriate  $7,500 
more  if  other  industries  will  contribute  a  total  of  $15,000.  A  first 
report  embodying  recent  results  of  the  work  was  presented  at  the 
twenty-fifth  annual  meeting  of  the  American  Society  for  Testing 
Materials  and  a  second  report  has  been  drafted  and  will  soon  be  pub- 
lished. Plans  have  been  made  for  extending  the  investigation  to 
nonferrous  metals  besides  continuing  the  studies  on  steels. 

The  committee  on  Neumann  bands  prepared  a  report  which  was 
published  by  the  American  Institute  of  Mining  and  Metallurgical 
Engineers.  This  committee  is  continuing  its  investigations  with 
the  cooperation  of  the  Army  and  Navy  to  ascertain  whether  the 
presence  of  Neumann  bands  in  steel  is  an  evidence  of  weakness. 

The  committee  on  hardness  testing  of  metals,  the  work  of  which 
is  of  especially  fundamental  nature,  has  made  certain  reports  and  has 
secured  effective  cooperation  in  its  work  from  Government  labora- 
tories, industrial  companies,  and  the  American  Society  for  Steel  Treat- 
ing. The  committee  on  heat  treatment  of  carbon  steel  has  prepared 
a  comprehensive  report  of  its  work  which  is  to  be  published  in  the 
Transactions  of  the  American  Institute  of  Mining  and  Metallurgical 
Engineers.  This  committee  has  been  recently  reorganized  for  the 
purpose  of  completing  the  work  originally  outlined  for  it  under  the 
chairmanship  of  Dr.  Henry  M.  Howe  and  of  planning  new  investiga- 
tions of  a  fundamental  nature. 

The  molding  sands  committee  is  making  active  progress  with  its 
work.  Cooperation  has  been  secured  from  State  geological  surveys 
for  recording  foundry  and  deposits.  Standard  tests  have  been  pre- 
pared for  fineness  and  special  progress  has  been  made  in  determining 
standard  methods  for  chemical  analysis,  rational  analysis,  permea- 
bility tests,  ami  sampling. 

The  full-time  services  of  a  secretary  have  been  provided  for  the 
committee  on  pulverizing  through  the  cooperation  of  the  United 
States  Bureau  of  Mines,  University  of  California,  and  Massachusetts 
Institute  of  Technology.  It  is  estimated  that  the  total  funds  and 
services  so  far  made  available  to  this  committee  amount  to  more 
than  ?50,000  a  year. 

DIVISION     OF     CHEMISTRY     AND     CHEMICAL  TECHNOLOGY. 

The  Research  Council's  division  of  chemistry  and  chemical  tech- 
nology has  given  much  of  its  attention  and  energy  during  the  past 
year  to  advancing  the  interests  and  work  of  the  International  Critical 
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Tables  of  Chemical  and  Physical  Constants.  The  present  chairman 
of  the  division  is  the  editor  in  chief  of  the  tables,  and  has  associated 
with  him  a  staff  of  2  associate  editors,  2  assistant  editors,  and  a  group 
of  10  corresponding  editors  representing  as  many  European  countries. 
This  editorial  board  is  now  steadily  at  work  and  has  completed  its 
plan  for  the  whole  program.  It  has  arranged  with  about  a  dozen 
physicists  in  as  many  different  American  colleges  and  universities 
to  undertake  special  investigational  work  on  the  physical  properties 
of  various  materials.  It  has  also  drawn  up  a  list  of  10,000  selected 
organic  compounds  and  5,000  inorganic  compounds  for  which  tables 
of  different  properties,  such  as  melting  points,  boiling  points,  solu- 
bility in  various  solvents,  refractive  indices,  densities,  etc.,  will  be 
prepared.  A  group  classification  of  industrial  materials  has  also 
been  prepared,  including  so  far  42  groups.  Close  cooperation  with 
the  international  board  of  annual  tables,  with  headquarters  in 
Paris,  has  been  set  up.  The  total  expense  of  the  work  of  preparing 
and  publishing  the  international  tables  is  estimated  at  about  $200,000, 
of  which  about  $100,000  in  money  and  services  have  been  so  far 
pledged  and  partly  paid  in  or  rendered.  An  energetic  campaign  is 
now  being  waged  to  obtain  the  remaining  $100,000. 

The  division's  committee  on  explosives  investigations  has  been 
very  active  during  the  year  and  important  reports  of  its  work  have 
been  published.  The  committee  has  given  a  special  attention  to  the 
matter  of  the  utilization  of  surplus  explosives  now  in  the  hands  of 
the  Government  and  has  shown  by  experimental  demonstration 
how  these  explosives  may  be  safely  and  advantageously  employed  in 
the  industries.  Through  the  work  done  by  this  committee  on  T.  N.  T., 
modified  T.  N.  T.,  and  picric  acid  it  is  ofiicially  stated  that  a  large 
quantity  of  useful  explosives  material  has  been  rescued  from  waste. 

The  committee  on  chemistry  of  colloids  has  completed  a  bibli- 
ography of  the  literature  in  this  field,  containing  1,800  references, 
together  with  brief  descriptive  statements  of  the  ground  covered  by 
each  paper.  Also  a  list  of  research  problems  in  colloid  chemistry  was 
prepared  by  the  chairman  of  the  committee  and  has  been  in  great 
demand,  the  first  edition  having  been  already  exhausted  in  meeting 
requests  for  it.  The  committee  on  research  chemicals  has  arranged 
for  a  revision  of  the  counciPs  bulletin  on  American  Research 
Chemicals. Part  of  the  expense  of  this  revision  and  its  publication 
wiU  be  met  by  gifts  which  have  been  pledged  by  various  chemical 
manufacturers.  The  first  report  of  the  committee  on  contact  catal- 
ysis has  been  published  in  the  Research  Council's  reprint  and  circular 
series. 

The  division  actively  cooperated  with  the  division  of  research  ex- 
tension in  the  calling  of  the  important  conference  of  representatives 
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of  instniinent  makers  and  users  which  has  been  referred  to  earlier 
in  this  report. 

Official  delegates  from  the  division,  which  acts  as  the  American 
section  of  the  International  Union  of  Pure  and  Applied  Chemistry, 
were  appointed  to  attend  the  meeting  of  the  union,  which  was  held  at 
Cambridge,  England,  in  June  of  this  year. 

DIVISION  OF  GEOLOGY  AND  GEOGRAPHY. 

The  Research  CounciFs  division  of  geology  and  geography  has 
during  the  year  brought  several  of  its  current  undertakings  to  ap- 
proximate conclusion.  The  important  work  of  Dr.  Ernst  Antevs 
on  ^'The  Recession  of  the  Last  Ice  Sheet  in  New  England/'  which 
was  first  taken  up  and  supported  by  this  division  and  later  supported 
by  other  organizations,  has  been  finished  and  published  in  the  re- 
search series  of  the  American  Geographical  Society.  A  bibliography 
of  published  geological  bibliographies  has  been  completed,  in  cooper- 
ation with  the  research  information  service,  and  published.  Doctor 
Joerg's  paper  on  recent  geographical  work  in  Europe  has  been  pub- 
lished in  the  Research  CounciFs  reprint  and  circular  series.  The  work 
of  preparing  and  classifying  a  list  of  American  working  geologists  and 
geographers  is  practically  completed.  Considerable  time  has  been 
given  to  cooperation  with  the  Federal  Bureau  of  Surveys  and  Maps 
in  an  effort  to  bring  about  the  completion  of  the  topographic  maps  of 
the  United  States.  In  this  connection  the  division  has  been  instru- 
mental in  enlisting  the  cooperation  of  various  national  geological  and 
geographical  societies.  The  activities  of  the  division  in  the  matter  of 
establishment  of  meteorological  stations  on  the  Arctic  border  have 
been  discontinued  on  the  receipt  of  assurances  that  the  Canadian 
weather  service  will  undertake  the  establishment  during  the  sum- 
mer of  1923  of  at  least  three  wireless  stations  in  the  territory  under 
consideration  and  ultimately  of  the  entire  program  under  discussion, 
so  far  as  that  program  involves  British  territory. 

In  response  to  requests  from  petroleum  geologists  working  in  the 
field  for  means  to  enable  them  to  be  placed  in  touch  with  laboratory 
and  university  workers  on  the  principles  and  theory  of  petroleum 
formulation  and  accumulation,  a  special  committee  of  the  division 
is  undertaking  to  list  and  describe  all  researches  in  geology,  physics, 
chemistry,  and  biology  which  should  be  of  use  to  the  theoretical 
student  of  petroleum  geology.  Efforts  have  been  made  to  encourage 
the  preparation  of  geological  abstracts.  It  has  been  definitely  agreed 
by  the  division  and  the  United  States  Geological  Survey  that  the 
division  will  participate  in  the  survey's  undertaking  to  prepare  a 
dictionary  of  the  technical  terms  used  in  physiography  as  soon  as  the 
preliminary  work  under  the  diiection  of  the  survey  is  sufiiciently 
advanced. 
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Preliminary  work  has  been  done  by  the  chairman  of  the  division 
looking  toward  a  plan  for  conserving  and  ultimately  publishing  the 
valuable  scientific  results  of  commercial  explorations,  especially 
by  Americam  companies,  in  foreign  countries.  There  has  been  much 
unreasonable  secrecy  and  ultimate  loss  of  information  in  connection 
with  such  work.  The  publication  of  certain  results  of  the  House 
inquiry  jointly  by  the  division  and  the  American  Geographical 
Society  has  been  brought  to  completion.  These  include  two  large 
maps  of  Africa,  (1)  native  vegetation  with  inset  map  of  rainfall, 
and  (2)  of  land  classification  with  inset  map  of  soils.  These  are 
accompanied  by  a  volume  of  300  pages.  All  income  derived  from  the 
sale  of  these  publications  goes  into  a  revolving  fund  to  be  used 
for  other  similar  publishing.  The  division  has  approved  as  a  project 
the  preparation  of  a  complete  catalogue  of  all  maps  of  Latin  America 
by  the  American  Geographical  Society,  and  the  Research  Council 
has  made  a  small  appropriation  through  the  division  for  this  purpose. 
Considerable  preliminary  work  has  been  done  on  a  subject  involving 
shore-line  studies.  The  plan  contemplates  the  cooperation  of  various 
Government  bureaus,  several  State  surveys,  and  State  universities. 
The  ultimate  aim  of  the  work  is  the  forecasting  of  future  changes 
of  the  shore  line.  Work  in  preparing  a  physiographic  base  map  for 
the  tabulation  and  printing  of  census  data  has  been  advanced. 

The  division  arranged  for  four  conferences  to  be  held  under  the 
auspices  of  the  division  in  connection  with  the  mid-winter  meetings 
of  the  various  national  societies  of  geology  and  geography.  Three 
of  these  conferences  have  reference  to  the  work  of  the  division's 
committees  on  tectonics,  sedimentation,  and  geography.  The  fourth 
was  a  general  round  table  of  geologists  and  geographers,  in  which 
the  work  of  the  division  was  discussed. 

DIVISION  OF  MEDICAL  SCIENCES. 

The  Research  CounciPs  division  of  medical  sciences  has  given 
much  of  its  time  and  attention  during  the  past  year  to  the  important 
matter  of  the  administration  of  the  research  fellowhips  in  the  medical 
sciences  which  the  Research  Council  is  enabled  to  maintain  through 
the  financial  assistance  of  the  Rockefeller  Foundation  and  the  Gen- 
eral Education  Board.  These  two  philanthropic  foundations  have 
pledged  to  the  council  the  sum  of  $500,000  for  the  support  of  medical 
fellowships  through  the  five-year  period  July  1,  1922-June  30,  1927. 
The  immediate  administration  of  these  fellowships  has  been  placed 
by  the  Research  Council  in  the  hands  of  a  special  board  of  eminent 
medical  men.  Thirty-one  fellows  have  so  far  been  appointed.  The 
chairman  of  the  division,  who  is  also  chairman  of  the  fellowship 
board,  has  recently  made  a  trip  of  visitation  to  all  the  active  fellows 
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and  he  states  that  after  careful  inspection  of  the  work  of  each  one, 
after  approximately  six  months  of  activity,  he  believes  that  no  sig- 
nificant mistake  was  made  in  any  individual  appointment. 

The  division  has  carefully  considered  and  approved  a  report  of 
the  committee  for  research  on  sex  problems,  outlining  the  work 
accomplished  during  the  past  year  and  proposing  a  plan  for  the  work 
in  the  future.  (See  reference  to  this  committee  earUer  in  this  re- 
port.) The  division's  committee  on  abstracting  current  medical 
literature  is  recommending  that  all  editors  of  medical  journals  in 
this  country  be  requested  to  ask  or  require  that  an  author's  abstract 
of  each  article  be  sent  with  the  article.  This  is  in  line  with  the 
important  movement  now  being  forwarded  by  other  divisions  of  the 
council  toward  the  development  of  an  abstracting  system  in  connec- 
tion with  scientific  pubUcation  in  this  country. 

The  committee  on  investigation  of  deaths  from  tuberculosis  in 
Colorado  has  presented  a  report  which  meets  the  warm  approval  of 
the  division.  This  committee  has  undoubtedly  made  an  important 
contribution  to  the  epidemiology  of  tuberculosis  and  particularly  to 
the  knowledge  of  the  beneficial  effect  of  climate  in  reducing  the 
mortality  from  this  disease.  This  extensive  work  has  been  carried 
out  expeditiously  and  economically  on  the  basis  of  a  grant  of  $1,000 
from  the  Research  Council. 

DIVISION  OF  BIOLOGY  AND  AGRICULTURE. 

The  Research  Council's  division  of  biology  and  agriculture  has  been 
much  gratified  by  the  recent  successful  outcome  of  negotiations  with 
the  Rockefeller  Foundation  which  have  resulted  in  the  gift  by  the 
foundation  of  $325,000  for  the  establisHment  and  maintenance  during 
the  five-year  period  July  1,  1923-June  30,  1928,  of  a  series  of  research 
fellowships  in  the  biological  sciences,  including  anthropology  and 
psychology.  This  board  has  already  been  organized  and  has  so  far 
appointed  nine  fellows. 

In  addition  the  division  has  at  its  disposal  nine  special  research 
fellowships  for  the  scientific  study  of  the  uses  of  sulphur  in  agriculture 
which  are  supported  by  certain  industrial  sulphur  companies,  and  a 
single  special  research  fellowship  for  the  support  of  the  work  of 
Doctor  Just,  of  Howard  University,  the  funds  for  which  are  provided 
by  Mr.  JuHus  Rosenwald,  of  Chicago. 

The  successful  consummation  of  the  division's  plan  for  a  federation 
of  major  national  biological  societies  under  the  name  of  the  Union  of 
American  Biological  Societies  is  referred  to  earlier  in  this  report. 
This  has  been  one  of  the  most  important  achievements  of  the  year 
by  the  division. 

The  division's  committee  on  the  relations  of  insects  to  flowers  carried 
on  planned  field  work  in  Colorado  last  summer,  the  results  of  which 
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have  boon  published  in  a  number  of  papers.  This  work  was  accom- 
pHshed  by  the  cooperation  and  support  of  the  Research  Council, 
the  American  Museum  of  Natural  History,  Cornell  University,  and  the 
University  of  Colorado.  The  committee  on  food  and  nutrition  has 
carried  forward  and  arranged  for  publication  the  work  on  protein 
metabolism  in  animal  feeding  begim  under  the  leadership  of  the  late 
Dr.  H.  P.  Armsby.  The  results  of  investigations  in  the  field  of 
human  foods,  carried  on  with  the  aid  of  a  grant  from  the  National 
Glass  Containers'  Association,  have  been  prepared  for  publication. 
Of  the  special  funds  available  to  the  committee  on  food  and  nutrition 
$2,000  have  been  assigned  to  work  on  the  relation  of  fertility  to 
nutrition,  to  be  carried  on  under  the  direction  of  Dr.  H.  N.  Evans, 
of  the  University  of  California.  The  American  Dairy  Science  Associa- 
tion and  the  American  Society  of  Animal  Production,  which  have 
heretofore  maintained  committees  on  cooperation  with  the  division, 
have  recently  been  given  regular  membership  representation  on 
the  division.  A  conference  of  workers  in  cattle  breeding  was  held 
under  the  auspices  of  the  division  in  the  Research  Council  offices  on 
April  27  and  28,  1923. 

The  work  of  the  committee  on  atmosphere  and  man  has  made 
arrangements  with  the  National  Industrial  Conference  Board  for  the 
carrying  on  of  an  extensive  experimentation  on  the  relation  of  atmos- 
phere in  factories  to  the  efficiency  of  workers.  The  expense  of  the 
investigation  mil  be  provided  by  the  National  Industrial  Conference 
Board.  Special  progress  has  been  made  in  the  committee's  work  on 
the  relation  of  weather  to  influenza. 

As  a  culmination  of  the  activity  of  the  American  phytopathologists 
over  a  rather  long  period  and  after  a  final  conference  in  December, 
1922,  a  project  for  the  establishment  of  a  scientific  institute,  to  be 
known  as  the  American  Tropical  Research  Institute,  was  presented 
to  the  division  and  approved  by  it.  The  Research  Council  has 
provided  a  small  sum  for  an  organizing  meeting  of  a  committee  on 
phytopathology  in  the  Tropics  and  their  advisers  to  formulate 
definitely  the  plans  for  the  institute.  Assurances  of  financial  support 
have  been  received  from  commercial  companies  interested  in  tropical 
agriculture. 

DIVISION  OF  ANTHROPOLOGY  AND  PSYCHOLOGY. 

The  Research  Councirs  division  of  anthropology  and  psychology 
actively  cooperated  with  the  division  of  biology  and  agriculture  and 
with  the  secretary's  office  in  the  negotiations  concerned  with  the 
establishment  of  the  research  fellowships  in  the  biological  sciences, 
which  are  interpreted  to  include  both  anthropology  and  psychology, 
and  which  have  been  referred  to  earlier  in  this  report. 
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The  Research  CounciPs  important  committee  on  scientific  problems 
of  human  migrations,  also  earlier  referred  to  in  this  report,  had  its 
origin  in  the  division  of  anthropology  and  psychology  and  the  division 
has  given  much  attention  to  its  program  of  work.  An  important  con- 
ference on  the  subject  of  this  committee's  interest  was  held  in  the 
Research  Council  rooms  on  November  18,  1922,  which  was  attended 
by  a  distinguished  group  of  men  representing  the  fields  of  biology, 
psychology,  medicine,  public  health,  sociology,  and  economics. 

The  division's  important  committee  on  vestibular  research  has 
been  one  of  the  Research  Council's  most  active  committees  and  the 
results  of  its  work  have  already  been  of  high  scientific  value.  It 
reports  the  preparation  of  an  extensive  comparative  study  of  vestibu- 
lar functions  and  the  publication  of  experimental  investigations  on 
^^Threshholds  of  Rotation,"  and  the^^^dequacy  of  Reflex  Compen- 
satory Eye  Movements,"  and  also  ^^An  Historical  Survey  of  Vestibu- 
lar Equilibration."  The  committee  further  reports  the  successful 
operation  of  the  first  clinical  instrument  for  photographing  the  reflex 
vestibular  deviations  of  the  eyes  of  patients  during  rotation. 

The  committee  on  State  archaeological  surveys  has  prepared  a 
brief  manual  to  be  used  in  connection  with  its  work  of  interesting 
States  in  local  archaeological  surveys.  The  committee  on  psychologi- 
cal abstracts  reports  progress  in  its  negotiations  for  the  ultimate  con- 
trol by  the  American  Psychological  Association  of  an  abstract  journal 
which  was  initiated  by  the  Psychological  Review  Co. 

The  committee  on  personnel  research  in  business  and  industry  has 
cooperated  in  supporting  the  program  of  research  on  motivation  in 
industry  by  Prof.  Elton  B.  Mayo,  of  Adelaide  University,  Australia, 
who  has  been  in  this  country  during  the  past  year.  The  committee 
has  also  cooperated  with  the  Institute  for  Government  Research  in 
securing  the  services  of  Dr.  L.  L.  Thurstone  for  the  newly  founded 
Bureau  of  Public  Personnel  Administration.  This  committee  also 
aided  materially  in  arranging  for  the  successful  conference  on  voca- 
tional guidance,  referred  to  earlier  in  this  report. 

REPORT  OF  THE  TREASURER. 

During  the  fiscal  year  ended  June  30,  1923,  the  activities  of  the 
National  Research  Council  were  supported  by  funds  derived  from 
various  sources.    The  following  gives  the  main  sources  of  these  funds: 

(1)  For  general  maintenance  expenses  of  the  National  Research 
Council  the  sum  of  $182,500  was  received  from  the  Carnegie  Corpora- 
tion of  New  York. 

(2)  From  the  Rockefeller  Foundation  the  following  amounts  were 
received  for  the  special  purposes  indicated:  For  national  research  fel- 
lowships in  physics  and  chemistry,  year  1922  (R.  F.  2608),  $47,427.41, 
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and  for  the  same  purpose,  year  1923  (R.  F.  2691),  $55,007.78;  for 
fellowships  in  medicine,  year  1922  (R.  F.  2632),  $8,246.12,  and  for 
the  same  purpose,  year  1923  (R.  F.  2684),  $15,  207.29;  for  fellowships 
in  the  biological  sciences,  year  1923  (R.  F.  2717),  $954.29;  for  the 
rehabilitation  of  Concilium  Bibliographicum,  year  1922,  $5,000,  and 
for  the  same  purpose,  year  1923,  $15,000.  Total  from  the  Rocke- 
feller Foundation,  $146,842.89. 

(3)  From  the  General  Education  Board  contributions  were  received 
as  follows :  For  special  work  carried  on  by  the  division  of  educational 
relations,  $5,000;  for  fellowships  in  medicine,  year  1922,  $8,246.13, 
and  for  the  same  purpose,  year  1923,  $15,207.29.  Total  from  the 
General  Education  Board,  $28,453.42. 

(4)  From  various  organizations  for  the  Advisory  Board  on  Highway 
Research,  $14,000. 

i  (5)  From  various  organizations,  chiefly  railroads,  for  marine 
piling  investigations,  $22,506.46. 

(6)  From  the  Chemical  Foundation :  For  special  work  of  the 
research  information  service,  $2,500;  and  for  standardization  of 
biological  stains,  $1,500.    Total  from  the  Chemical  Foundation, 

[  $4,000. 

1  (7)  From  Laura  Spelman  Rockefeller  Memorial:  For  migrations 
research,  year  1924,  $15,000. 

(8)  From  various  organizations  for  international  critical  tables, 
$12,855. 

I      (9)  From  an  individual  for  research  in  problems  of  sex,  $25,000. 

(10)  From  various  organizations  for  sulphur  fellowships.  Crop 
Protection  Institute,  $11,250;  for  Crop  Protection  Institute,  $3,481.04; 

I  for  scalecide  investigation,  $4,500;  for  calciimi  arsenate  investigation, 
'  $1,200;  for  phinotas  investigation,  $400. 

(11)  From  a  sulphur  company  for  the  support  of  sulphur  fellow- 
ships, division  of  biology  and  agriculture,  $10,000. 

(12)  Other  contributions  included:  The  sum  of  $1,500  from  Julius 
Rosenwald  for  the  support  of  a  fellowship  in  biology;  from  the 
Southern  Pine  Association  for  the  committee  on  forestry,  $3,083.33; 
from  various  organizations  for  the  food  and  nutrition  committee, 

i'  $1,350;  from  various  individuals  for  international  auxiliary  language, 
$750;  for  the  committee  on  the  atmosphere  and  man,  $400;  for 
national  intelligence  tests,  $2,487.06;  for  annual  tables  of  constants, 
$5,713.96;  for  research  chemicals,  $350;  for  committee  on  cor- 
rosion, $300;  for  a  study  of  problems  of  migration,  $4,000;  for  motion- 
picture  films,  chemical  exhibit,  $495;  for  the  American  Bureau  of 
Welding,  $100;  for  investigation  of  pressure  vessels,  $2,700;  for  a 
geologic  map  of  Oklahoma,  $1,000. 
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Receipts  and  disbursements  of  the  National  Research  Councily  July  1,  1922 ^  to  June 

30,  1923. 


RECEIPTS. 

July  1,  1922,  cash  in  banks..   _  „  $28,674.97 

Appropriations : 

Rockefeller  Foundation — 

National  Research  fellowships  (R.  F.  2608), 

1922   $47,  427.  41 

National  Research  fellowships  (R.  F.  2691), 

1923   55,  007.  78 

Research  fellowships  in  medicine  (R.  F.  2632), 

1922   8,  246.  12 

Research  fellowships  in  medicine  (R.  F.  2684), 

1923_    15,  207.  29 

Concilium  Bibliographicum,  1922    5,  000.  00 

Concilium  Bibliographicum,  1923   15,  000.  00 

Fellowships  in  the  biological  sciences,  1923  (R. 

F.  2717)      954.  29 

General  Education  Board — 

Division  of  educational  relations   5,  000.  00 

Fellowships  in  medicine,  1922   8^  246.  13 

Fellowships  in  medicine,  1923   15,  207.  29 

Chemical  Foundation   2,  500.  00 

Committee  on  standardization  of  biological 

stains   1,  500.  00 

Food  and  nutrition  committee   1,  350.  00 

Rosenwald  fellowship   1,  500.  00 

Committee  on  the  atmosphere  and  man   400.  00 

International  auxiliary  language   750.  00 

National  intelligence  tests,  1921   2,  487.  06 

Receipts  from   subscriptions.   Concilium  Biblio- 
graphicum  1,  149.  46 

Advisory  board  on  highway  research,  1923   14,  000.  00 

Marine  piling  investigations,  1923   22,  506.  46 

Pressure  vessels,  1923     2,  700.  00 

International  critical  tables   12,  855.  00 

Sale  of  United  States  Treasury  certificates  and 

notes   9,  524.  34 

Interest  on  United  States  Treasury  certificates 

and  notes   1,  051.  72 

Annual  tables   5,  713.  96 

Research  chemicals   350.  00 

Committee  on  forestry   3,  083.  33 

Sex  research  fund,  1923   25,  000.  00 

Crop  Protection  Institute   3,  481.  04 

Sulphur  fellowships.  Crop  Protection  Institute   11,  250.  00 

Crop  Protection  Institute,  scalecide  investigation. _  4,  500.  00 

Committee  on  corrosion,  1923   300.  00 

Sulphur  fellowships,  division  of  biology  and  agri- 
culture  10,  000.  00 

Problems  of  migration,  1923   4,  000.  00 

Carnegie  Corporation  of  New  York  (direct)   182,  500.  00 

Institute  for  Research  in  Tropical  America   20.  00 
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Appropriations — Continued. 

Motion-picture  films,  chemical  exhibit,  1922   $495.  00 

American  Bureau  of  Welding   100.  00 

Crop  Protection  Institute,  phinotas  investigation..  400.  00 

Calcium  arsenate  investigation   1,  200.  00 

Laura  Spelman  Rockefeller  Memorial,  migrations 

research,  1924   15,  000.  00 

Geologic  map  of  Oklahoma   1,  000.  00 

Interest  on   investments,   unappropriated  fund, 

special   158.  52 

MiBcellaneous  receipts   29,  949.  67 

Reimbursements   2,  463.  69 

Sale  of  United  States  Treasury  certificates  and 

notes   31,  009.  66 

Interest  on  United  States  Treasury  certificates  and 

notes      5,  209.  06 

 $586,  754.  28 

TotaL    _   615,  329.  25 


DISBURSEMENTS. 

Divisions: 

I.  Federal  relations,  general  maintenance,  1923  (no  expenditures). 


II.  Foreign  relations — 

General  maintenance,  1923   $278.  27 

Hawaiian  Bird  Island  Survey,  1923   600.  00 

Traveling  expenses.  Second  Pan-Pacific  Scientific 

Congress,  1923     600.  00 

III.  States  relations,  general  maintenance,  1923   674.  65 

IV.  Educational  relations — 

General  maintenance,  1923.    955.  76 

General  Education  Board     3,  299.  50 

V.  Research  extension — 

General  maintenance,  1922   7.  94 

General  maintenance,  1923   1,  760.  49 

Motion-picture  films,  chemical  exhibit,  1922   495.  00 

Crop  Protection  Institute   1,  500.  39 

Sulphur  fellowships.  Crop  Protection  Institute   5,  747.  67 

Crop  Protection  Institute,  scalecide  investigation. 1,  298.  44 

Committee  on  corrosion,  1923   300.  00 

Conference  of  instrument  makers  and  users,  1923-..  190.  95 

VI.  Research  information  service — 

General  maintenance,  1922  •   52.  70 

General  maintenance,  1923   1,  549.  74 

Equipment,  1922._    16.  10 

Equipment,  1923   530.  40 

Astronomical  bibliographies,  1922    368.  41 

Bibliographies  in  physics,  1922   106.  44 

Bibliographies  in  mathematics,  1922   106.  25 

Library  of  sources  and  subscriptions,  1923   574.  44 

VII.  Physical  sciences — 

General  maintenance,  1923   2,  109.  97 

Revolving  fund  for  publication  of  mathematical 

books   625.  55 

Refunds   11,  510.  38 
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Divisions — ^Continued. 

VII.  Physical  sciences — Continued. 

Physics  committees,  1923    $819.  79 

Dues  in  International  Union  of  Physics  Pure  and 

Applied,  1923    97.  76 

VIII.  Engineering — 

General  maintenance,  1922   289.  12 

General  maintenance,  1923   1,  802.  51 

Office  expenses,  1922   47.  87 

Office  expenses,  1923   481.  41 

Projects,  1921   26.  15 

Advisory  board  on  highway  research,  1922   325.  00 

Advisory  board  on  highway  research,  1923   13,  559.  66 

Marine  piHng  investigations,  1922   107.  17 

Marine  piKng  investigations,  1923   26,  790.  62 

Marine  pihng  investigations,  restricted,  1922   746.  27 

Marine  pihng  investigations,  restricted,  1923  „  1,  200.  00 

Pressure  vessels,  1923  „  .  2,  334.  21 

American  Bureau  of  Welding   416.  67 

IX.  Chemistry  and  chemical  technology — 

General  maintenance,  1922   10.  75 

General  maintenance,  1923   878.  69 

International  auxihary  language   501.  10 

Research  fellowships  (R.  F.  2608),  1922   44,  395.  69 

Research  fellowships  (R.  F.  2691),  1923   42,  863.  64 

International  critical  tables   20,  214.  43 

Traveling  expenses,  International  Union  of  Pure 

and  Applied  Chemistry,  1923  .   1,  000.  00 

Annual  tables   4,  487.  81 

Research  chemicals   30.  00 

X.  Geology  and  geography,  general  maintenance,  1923   995.  98 

XI.  Medical  sciences — 

General  maintenance,  1922   83.  28 

General  maintenance,  1923   1,  698.  16 

Sex  research  fund,  1923   22,  107.  36 

Study  of  tuberculosis  death  certificates  in  Colorado, 

1922   114.00 

Fellowships  in  medicine  (R.  F.  2632  et  al.),  1922...  21,  169.  76 

Fellowships  in  medicine  (R.  F.  2684  et  al.),  1923_-.  35,  589.  25 

XII.  Biology  and  agriculture — - 

General  maintenance,  1922   21.  28 

General  maintenance,  1923   2,  261.  17 

Botanical  abstracts,  1921   79.  47 

Botanical  abstracts,  1923   3,  966.  57 

Committee  on  forestry   88.  73 

Food  and  nutrition  committee   863.  50 

Committee  on  fertilizers  and  committee  on  plant 

nutrition,  1922   34.  85 

Rosenwald  fellowship   1,  833.  34 

Committee  on  the  standardization  of  biological 

stains   1,  172.  47 

Committee  on  the  atmosphere  and  man,  1922   1,  260.  08 

Committee  on  the  atmosphere  and  man,  1923   160.  25 

Biological  relation  of  insects  to  flowers,  1922   205.  65 
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Divisions — Continued. 

XII.  Biology  and  agriculture — Continued. 

Conference  on  Federation  of  American  Biological 

Societies,  1922   $231.  30 

Rust  project,  1922-23   128.  17 

Sulphur  fellowships,  division  of  biology  and  agri- 
culture  6,  699.  81 

Organization  meeting  of  the  Council  of  the  Union  of 

American  Biological  Societies,  1923   542.  19 

Meeting  of  joint  publications  committee  of  division 
of  biology  and  agriculture  and  Union  of  American 

Biological  Societies,  1923    223.  08 

Committee  on  phytopathology  in  the  tropics,  1923.  167.  76 

Conference  on  cattle  breeding,  1923   217.  74 

Fellowships  in  the  biological  sciences  (R.  F.  2717), 

1923   1,  134.  63 

XIII.  Anthropology  and  psychology — ■ 

General  maintenance,  1922   10.  00 

General  maintenance,  1923   2,  186.  57 

National  intelligence  tests,  1921   600.  00 

Committee  on  vestibular  research,  1922   180,  09 

Problems  of  migration,  1923   2,  887.  12 

Ivanovsky's  manuscript,  1923   50.  00 

Traveling   expenses,    Seventh   International  Con- 
gress of  Psychology,  1923   500.  00 

Executive  board — 

General  maintenance,  1923   1,  410.  04 

Insurance  on  new  building,  1923   954.  64 

American  Geophysical  Union,  general  main- 
tenance, 1923   628.  35 

Publications  and  publicity — 

General  maintenance,  1922   1,  496.  45 

General  maintenance,  1923   5,  345.  08 

National  Academy  proceedings  and  subscriptions, 

1923   2,  500.  00 

Concilium  Bibliographicum,  1922   5,  150.  00 

Concilium  Bibliographicum,  1923   9,  677.  94 

Receipts   from    subscriptions.    Concilium  Biblio- 
graphicum  849.  10 

Scientific  Instrument  Journal,  1922   110.  10 

American  committee  to  aid  European  scientists, 

1922   264.  01 

Auditors'  fees,  1922   300.  00 

Contingent  expenses,  1923   423.  68 

Electricity,  1922   61.  60 

Electricity,  1923   817.  48 

Expenses  and  supplies,  1921   27.  89 

Expenses  and  supphes,  1922   305.  85 

Expenses  and  supplies,  1923   5,  139.  00 

Fuel,  1923   1,  186.  26 

New  equipment,  general,  1922   54.  00 

New  equipment,  general,  1923   564.  18 

Rent,  1923    6,875.00 

Rent,  1924   625.  00 
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Divisions — Continued. 

XIII.  Executive  Board — Continued. 

Salaries,  1923  $146,  579.  77 

Telephone  and  telegraph,  1922   323.  22 

Telephone  and  telegraph,  1923   1,  069.  60 

Purchase  of  United  States  Treasury  certificates  and  notes   69,  976.  71 

Interest  on  United  States  Treasury  certificates   97.  50 


570,  961.  82 

June  30,  1923,  cash  in  banks   44,  367.  43 


TotaL.   „   615,329.25 


F.  L.  Ransome,  Treasurer, 

July  31,  1923. 


Report  of  the  Auditing  Committee 

Washington,  D.  C,  July  31,  1928. 
We  have  employed  the  Capital  Audit  Co.  to  scrutinize  and  report  on  the 
treasurer's  books.  We  accepted  the  certificate,  dated  June  30,  1923,  of  the 
American  Security  &  Trust  Co.,  regarding  notes  owned  by  the  academy  and 
deposited  for  collection.  On  July  2,  1923,  we  examined  securities  owned  by  the 
academy  and  papers  contained  in  the  box  of  the  National  Academy  of  Sciences 
at  the  vault  of  the  American  Security  &  Trust  Co.  We  find  them  to  correspond 
to  the  list  checked  by  the  auditing  committee  on  July  17,  1922,  except  as  modified 
by  transactions  since  July  1,  1922,  reported  by  the  Capital  Audit  Co.  We  find 
that  interest  on  loans  has  been  accounted  for.  Correspondence  of  vouchers, 
pass  books,  and  accounts  of  the  treasurer  is  certified  by  the  Capital  Audit  Co. 
W^e  find  the  net  balance  reported  by  the  treasurer  as  of  June  30,  1923,  to  agree 
with  the  statement  of  the  American  Security  &  Trust  Co.  and  with  the  check 
book.  The  above  paragraph  relates  to  the  accounts  of  the  National  Academy  of 
Sciences  proper. 

The  Capital  Audit  Co.  has  made  a  special  report  on  the  accounts  of  the  National 
Research  Council,  whose  funds  are  deposited  in  two  separate  accounts  to  the 
credit  of  the  academy.  We  have  examined  the  long-term  securities  of  the 
National  Research  Council  deposited  in  the  box  at  the  American  Security  and 
Trust  Co.  and  find  them  correct.  We  accepted  the  certificate,  dated  June  30, 
1923,  of  the  Riggs  National  Bank  as  to  United  States  Treasury  certificates  of 
indebtedness  owned  by  the  National  Research  Council  and  held  by  the  bank  for 
collection.  We  find  that  the  net  balance  reported  by  the  treasurer  as  of  June  30, 
1923,  agrees  with  the  statements  of  the  American  Security  &  Trust  Co.  and  the 
Riggs  National  Bank  for  these  accounts.  Correspondence  of  vouchers,  pass 
books,  and  accounts  of  the  treasurer  for  the  National  Research  Council  is  certified 
by  the  Capital  Audit  Co. 

Geo.  p.  Merrill, 
L.  O.  Howard, 
George  K.  Burgess, 

Auditing  Committee* 
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1.   EXECUTIVE   ORDER    ISSUED    BY   THE   PRESIDENT   OF  THE  UNITED 

STATES  MAY  11,  1918. 

The  National  Research  Council  was  organized  in  1916  at  the  request  of  the 
President  by  the  National  Academy  of  Sciences,  under  its  congressional  charter, 
as  a  measure  of  national  preparedness.  The  work  accomplished  by  the  council 
in  organizing  research  and  in  securing  cooperation  of  military  and  civilian  agencies 
in  the  solution  of  military  problems  demonstrates  its  capacity  for  larger  service. 
The  National  Academy  of  Sciences  is  therefore  requested  to  perpetuate  the  Na- 
tional Research  Council,  the  duties  of  which  shall  be  as  follows: 

1.  In  general,  to  stimulate  research  in  the  mathematical,  physical,  and  bio- 
logical sciences,  and  in  the  application  of  these  sciences  to  engineering,  agricul- 
ture, medicine,  and  other  useful  arts,  with  the  object  of  increasing  knowledge, 
of  strengthening  the  national  defense,  and  of  contributing  in  other  ways  to  the 
public  welfare. 

2.  To  survey  the  larger  possibihties  of  science,  to  formulate  comprehensive 
projects  of  research,  and  to  develop  effective  means  of  utilizing  the  scientific  and 
technical  resources  of  the  country  for  dealing  with  these  projects. 

3.  To  promote  cooperation  in  research,  at  home  and  abroad,  in  order  to 
secure  concentration  of  effort,  minimize  duplication,  and  stimulate  progress; 
but  in  all  cooperative  undertakings  to  give  encouragement  to  individual  initiative, 
as  fundamentally  important  to  the  advancement  of  science. 

4.  To  serve  as  a  means  of  bringing  American  and  foreign  investigators  into 
active  cooperation  with  the  scientific  and  technical  services  of  the  War  and 
Navy  Departments  and  with  those  of  the  civil  branches  of  the  Government. 

5.  To  direct  the  attention  of  scientific  and  technical  investigators  to  the 
present  importance  of  military  and  industrial  problems  in  connection  with  the 
war,  and  to  aid  in  the  solution  of  these  problems  by  organizing  specific  researches. 

6.  To  gather  and  collate  scientific  and  technical  information  at  home  and 
abroad,  in  cooperation  with  governmental  and  other  agencies  and  to  render  such 
information  available  to  duly  accredited  persons. 

Effective  prosecution  of  the  council's  work  requires  the  cordial  collaboration 
of  the  scientific  and  technical  branches  of  the  Government,  both  military  and 
civil.  To  this  end  representatives  of  the  Government,  upon  the  nomination 
of  the  National  Academy  of  Sciences,  will  be  designated  by  the  President  as  mem- 
bers of  the  council,  as  heretofore,  and  the  heads  of  the  departments  immediately 
concerned  will  continue  to  cooperate  in  every  way  that  may  be  required. 

WoouRow  Wilson. 

The  White  House,  May  11,  1918. 
2.  ARTICLES  OF  ORGANIZATION,  NATIONAL  RESEARCH  COUNCIL. 

PREAMBLE. 

The  National  Academy  of  Sciences,  under  the  authority  conferred  upon  it 
by  its  charter  enacted  hy  Congress,  and  approved  by  President  Lincoln  on 
March  3,  1863,  and  pursuant  to  the  request  expressed  in  an  Executive  order 
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made  by  President  Wilson  on  May  11,  1918,  adopts  the  following  articles  of 
organization  for  the  National  Research  Council,  to  replace  the  temporary  organi- 
zation under  which  it  has  operated  heretofore. 

AKTICLE  I.  PURPOSE. 

It  shall  be  the  purpose  of  the  National  Research  Council  to  promote  research 
in  the  mathematical,  physical,  and  biological  sciences,  and  in  the  apphcation 
of  these  sciences  to  engineering,  agriculture,  medicine,  and  other  useful  arts, 
with  the  object  of  increasing  knowledge,  of  strengthening  the  national  defense, 
and  of  contributing  in  other  ways  to  the  public  welfare,  as  expressed  in  the 
Executive  order  of  May  11,  1918. 

ARTICLE  II.  MEMBERSHIP. 

Section  1.  The  membership  of  the  National  Research  Council  shall  be 
chosen  with  the  view  of  rendering  the  council  an  effective  federation  of  the 

principal  research  agencies  in  the  United  States  concerned  with  the  fields  of 
science  and  technology  named  in  Article  I. 

Sec.  2.  The  council  shall  consist  of — 

1.  Representatives  of  national  scientific  and  technical  societies; 

2.  Representatives  of  the  Government,  as  provided  in  the  Executive 

order: 

3.  Representatives  of  other  research  organizations  and  other  persons 

whose  aid  may  advance  the  objects  of  the  council. 
Sec.  3.  Membership  in  the  council  shall  be  limited  to  citizens  of  the  United 
States.  This,  however,  shall  not  be  construed  as  applying  to  membership  in  com- 
mittees, appointed  by  or  acting  under  the  council,  whose  members  are  not  neces- 
sarily members  of  the  council,  provided  that  members  not  citizens  of  the  United 
States  shall  in  no  case  form  a  majority  of  any  such  committees. 

ARTICLE   III.  DIVISIONS. 

Section  1.  The  council  shall  be  organized  in  divisions  of  two  classes: 

A.  Divisions  dealing  with  the  more  general  relations  and  activities  of  the 
council. 

B.  Divisions  dealing  with  special  branches  of  science  and  technology. 

Sec.  2.  The  initial  constitution  of  the  divisions  of  the  council  shall  be  as 
follows: 

A.  Divisions  of  general  relations: 

I.  Division  of  Federal  relations. 
II.  Division  of  foreign  relations. 

III.  Division  of  States  relations. 

IV.  Division  of  educational  relations. 
V.  Division  of  research  extension. 

VI.  Research  information  service. 

B.  Divisions  of  science  and  technology: 

VII.  Division  of  physical  sciences. 
VIII.  Division  of  engineering. 

IX.  Division  of  chemistry  and  chemical  technology. 
X.  Division  of  geology  and  geography. 
XI.  Division  of  medical  sciences. 
XII.  Division  of  biology  and  agriculture. 
XIII.  Division  of  anthropology  and  psychology. 
Sec.  3.  The  number  of  divisions  and  the  grouping  of  subjects  in  Article  III, 
section  2,  may  be  modified  by  the  executive  board  of  the  National  Research 
Council. 
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Sec.  4.  The  divisions  of  general  relations  shall  be  organized  by  the  executive 
board  of  the  National  Research  Council.    (Art.  IV,  sec.  2.) 

Sec.  6.  To  secure  the  effective  federation  of  the  principal  research  agencies 
in  the  United  States,  provided  for  in  Article  II,  a  majority  of  the  members  of 
each  of  the  divisions  of  science  and  technology  shall  consist  of  representatives 
of  scientific  and  technical  societies,  who  shall  be  chosen  as  provided  for  in  Article 
V,  section  2.  The  other  members  of  the  division  shall  be  nominated  by  the 
executive  committee  of  the  division,  approved  by  the  executive  board  of  the 
National  Research  Council,  and  appointed  in  accordance  with  Article  V,  sec- 
tion 4. 

Sec.  6.  The  divisions  of  the  council,  with  the  approval  of  the  executive  board, 
may  establish  sections  and  committees,  any  of  which  may  include  members 
chosen  outside  the  membership  of  the  council. 

ARTICLE  IV.  ADMINISTRATION. 

Sec.  1.  The  affairs  of  each  division  shall  be  administered  by  a  chairman,  one 
or  more  vice  chairmen,  and  an  executive  committee,  of  which  the  chairman  and 
vice  chairman  shall  be  ex-officio  members.  The  officers  and  the  executive  com- 
mittee of  each  of  the  divisions  of  general  relations  shall  be  appointed  by  the 
executive  board  for  such  periods  as  may  be  determined  by  the  board,  except 
that  the  foreign  secretary  of  the  National  Academy  of  Sciences  shall  be  ex-officio 
chairman  of  the  division  of  foreign  relations.  The  officers  and  executive  com- 
mittee of  each  of  the  divisions  of  science  and  technology  shall  be  elected  by  the 
division  at  its  annual  meeting,  and  confirmed  by  the  executive  board. 

Sec.  2.  The  affairs  of  the  National  Research  Council  shall  be  administered  by 
an  executive  board,  of  which  the  officers  of  the  National  Research  Council,  the 
president  and  home  secretary  of  the  National  Academy  of  Sciences,  the  president 
of  the  American  Association  for  the  Advancement  of  Science,  or  if  he  be  ineligible, 
another  representative  duly  appointed  by  the  association,  the  chairman  of  the 
Engineering  Foundation,  the  chairmen  and  vice  chairmen  of  the  divisions  of 
science  and  technology,  and  the  chairmen  of  the  divisions  of  general  relations 
shall  be  members.  In  the  absence  of  the  chairman  of  a  division  the  vice  chair- 
man or  other  executive  officer  shall  represent  him.  The  council  of  the  National 
Academy  of  Sciences  and  the  executive  board  of  the  National  Research  Council, 
acting  jointly,  may  nominate  additional  members,  not  to  exceed  12  in  number, 
who,  if  not  already  members  of  the  National  Research  Council,  shall  be  ap- 
pointed thereto  by  the  president  of  the  National  Academy  of  Sciences  for  terms 
of  three  years.  Upon  their  retirement,  chairmen  of  the  National  Research 
Council  and  chairmen  of  the  executive  board  shall  continue  as  members  of  the 
executive  board  for  two  years  beyond  the  period  of  their  appointment.  Subject 
to  the  approval  of  the  executive  board,  the  business  of  the  council  may  be  trans- 
acted by  an  interim  committee  constituted  as  defined  in  the  by-laws. 

Sec.  3.  The  officers  of  the  National  Research  Council  shall  consist  of  a  chair- 
man of  the  executive  board,  one  or  more  vice  chairmen,  a  permanent  secretary, 
and  a  treasurer,  who  shall  also  serve  as  members  and  officers  of  the  executive 
board  of  the  council. 

Sec.  4.  The  officers  of  the  National  Research  Council,  excepting  the  perma- 
nent secretary  and  the  treasurer,  shall  be  elected  annually  by  the  executive 
board.  The  permanent  secretary  of  the  council  shall  be  elected  by  the  executive 
board  for  a  period  of  one  year  or  more.  The  treasurer  of  the  National  Academy 
of  Sciences  shall  be  ex-officio  treasurer  of  the  National  Research  Council. 

Sec.  5.  The  duties  of  the  officers  of  the  council  and  of  the  divisions  shall  be 
fixed  by  the  executive  board. 
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ARTICLE  V.  NOMINATIONS  AND  APPOINTMENTS. 

Section  1.  The  Government  bureaus,  civil  and  military,  to  be  represented 
in  the  division  of  Federal  relations  and  the  scientific  and  technical  societies  to 
be  represented  in  the  divisions  of  science  and  technology  of  the  National  Re- 
search Council  shall  be  determined  by  joint  action  of  the  council  of  the  National 
Academy  of  Sciences  and  the  executive  board  of  the  National  Research  Council. 

Sec.  2.  Representatives  of  scientific  and  technical  societies  shall  be  nominated 
by  the  societies,  at  the  request  of  the  executive  board,  and  appointed  by  the 
president  of  the  National  Academy  of  Sciences  to  membership  in  the  council 
and  assigned  to  one  of  its  divisions. 

Sec.  3.  The  representatives  of  the  Government  shall  be  nominated  by  the 
president  of  the  National  Academy  of  Sciences  after  conference  with  the  secre- 
taries of  the  departments  concerned,  and  the  names  of  those  nominated  shall  be 
presented  to  the  President  of  the  United  States  for  designation  by  him  for  serv- 
ice with  the  National  Research  Council. 

Sec.  4.  Other  members  of  the  council  shall  be  nominated  by  the  executive 
committees  of  the  divisions,  approved  by  the  executive  board,  and  appointed 
by  the  president  of  the  National  Academy  of  Sciences  to  membership  and  assigned 
to  one  of  the  divisions. 

Sec.  5.  Members  of  the  council  shall  be  appointed  for  terms  of  three  years, 
except  when  appointed  to  fill  unexpired  terms. 

Sec.  6.  The  Government  representatives  shall  serve  for  periods  of  three  years, 
unless  they  previously  retire  from  the  Government  office  which  they  represent, 
in  which  case  their  successors  shall  be  appointed  for  the  unexpired  term. 

ARTICLE  VI.  MEETINGS. 

Section  1.  Meetings  of  the  council  may  be  held  on  call  of  the  executive  board. 

Sec.  2.  The  executive  board  and  the  divisions  shall  hold  annual  meetings,  at 
which,  in  the  case  of  the  divisions  of  science  and  technology,  officers  shall  be 
elected;  such  other  meetings  may  be  called  as  may  be  required  for  the  transac- 
tion of  business.  The  annual  meeting  of  the  executive  board  shall  be  held  in 
April  in  the  city  of  Washington,  on  a  date  to  be  determined  as  the  board  may 
direct. 

Sec.  3.  Joint  meetings  of  the  executive  board  of  the  National  Research  Council 
and  the  council  of  the  National  Academy  of  Sciences  shall  be  held  from  time  to 
time  to  consider  any  matters  which,  in  the  judgment  of  the  president  of  the 
National  Academy,  require  the  attention  of  both  bodies. 

ARTICLE  VII.  PUBLICATIONS  AND  REPORTS. 

Section  1.  An  annual  report  on  the  work  of  the  National  Research  Council 
shall  be  presented  by  the  chairman  to  the  National  Academy  of  Sciences,  for 
submission  to  Congress,  in  connection  with  the  annual  report  of  the  president  of 
the  Academy. 

Sec.  2.  Other  publications  of  the  National  Research  Council  may  include 
papers,  bulletins,  reports,  and  memoirs,  which  may  appear  in  the  Proceedings  or 
memoirs  of  the  National  Academy  of  Sciences,  in  the  publications  of  other  so- 
cieties, in  scientific  and  technical  journals,  or  in  a  separate  series  of  the  Research 
Council. 

ARTICLE   VIII.  AMENDMENTS. 

Section  1.  Power  of  amendment  of  these  articles  of  organization  shall  reside 
in  the  council  of  the  National  Academy  of  Sciences. 
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3.  OFB^ICERS,   MEMBERS,   AND  COMMITTEES. 
Officers  and  Executive  Board, 
officers. 

Honorary  chairman,  George  E.  Hale,  honorary  director.  Mount  Wilson 
Ohservatory,  Carnegie  Institution  of  Washington,  Pasadena,  Calif. 

Chairman  of  the  executive  board,  John  C.  Merriam,  president,  Carnegie  Insti- 
tution of  Washington,  Washington,  D.  C. 

First  vice  chairman,  Charles  D.  Walcott,  secretary,  Smithsonian  Institution; 
president  National  Academy  of  Sciences,  Washington,  D.  C. 

Second  vice  chairman,  Gano  Dunn,  president,  J.  G.  White  Engineering  Cor- 
poration, 43  Exchange  Place,  New  York  City. 

Third  vice  chairman,  R.  A.  MilUkan,  director,  Norman  Bridge  Laboratory  of 
Physics,  California  Institute  of  Technology,  Pasadena,  Calif. 

Permanent  secretary,  Vernon  Kellogg,  National  Research  Council,  Washing- 
ton, D.  C. 

Treasurer,  F.  L.  Ransome,  geologist  in  charge,  section  of  Metalliferous  Deposits, 
United  States  Geological  Survey;  treasurer.  National  Academy  of  Sciences,  Wash- 
ington, D.  C. 

Assistant  secretary,  Paul  Brockett,  assistant  secretary,  National  Academy  of 
Sciences,  Washington,  D.  C. 

Assistant  secretary,  Albert  L.  Barrows,  National  Research  Council,  Washing- 
ton, D.  C. 

Bursar,  J.  H.  J.  Yule,  National  Research  Council,  Washington,  D.  C. 
Chief  clerk,  C.  L.  Wade,  National  Research  Council,  Washington,  D.  C. 

EXECUTIVE  BOARD. 

Chairman,  John  C.  Merriam. 

MEMBERS  EX  OFFICIO. 

Officers  of  the  council  (except  assistant  secretaries). 

President  of  the  National  Academy  of  Sciences.  A.  A.  Michelson,  professor 
of  physics.  University  of  Chicago,  Chicago,  111. 

Home  secretary  of  the  National  Academy  of  Sciences.  David  White,  senior 
geologist,  United  States  Geological  Survey,  Washington,  D.  C. 

President  of  the  American  Association  for  the  Advancement  of  Science. 
Charles  D.  Walcott,  secretary  Smithsonian  Institution,  Washington,  D.  C. 

Chairman  of  the  Engineering  Foundation.  Charles  F.  Rand,  mine  owner,  71 
Broadway,  New  York  City. 

Chairmen  of  the  divisions  of  general  relations. 

Chairmen  and  vice  chairmen  of  the  divisions  of  science  and  technology. 

MEMRER3  AT  LARGE. 

Edward  Dean  Adams,  engineer,  room  805,  598  Madison  Avenue,  New  Yor^ 
City. 

Joseph  S.  Ames,  professor  of  physics  and  director  of  the  physical  laboratory, 
Johns  Hopkins  University,  Baltimore,  Md. 

John  J.  Carty,  vice  president,  American  Telephone  &  Telegraph  Co.,  195 
Broadway,  New  York  City. 

Gano  Dunn,  president,  J.  G.  White  Engineering  Corporation,  43  Exchange 
Place,  New  York  City. 
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William  M.  Jardine,  president,  Kansas  State  Agricultural  College,  Manhattan, 
Kans. 

A.  A.  Noyes,  director,  Gates  Laboratory  of  Chemistry,  California  Institute  of 
Technology, Pasadena,  Calif. 

Raymond  Pearl,  professor  of  biometry  and  vital  statistics,  Johns  Hopkins 
University,  Baltimore,  Md. 

M.  I.  Pupin,  professor  of  electromechanics,  Columbia  University,  New  York 
City. 

S.  W.  Stratton,  president,' Massachusetts  Institute  of  Technology,  Cambridge, 
Mass. 

Ambrose  Swasey,  president,  Warner  &  Swasey  Co.,  Cleveland,  Ohio. 

William  H.  Welch,  director,  School  of  Hygiene  and  Pubhc  Health,  John  Hopkins 
University,  Baltimore,  Md. 

President  Sigma  Xi  Society,  ex  officio,  Henry  B.  Ward,  professor  of  zoology, 
University  of  lUinois,  Urbana,  111. 

Administrative  Committees  of  the  Council. 

Committee  on  budget:  Chairman,  H.  E.Howe;  Vernon  Kellogg,  F.  L.  Ransome. 

Committee  on  building:  Chairman,  Gano  Dunn;  George  E.  Hale,  H.  E. 
Howe,  Vernon  Kellogg,  John  C.  Merriam,  R.  A.  MilUkan,  A.  A.  Noyes,  Augustus 
Trowbridge,  Charles  D.  Walcott,  with  H.  S.  Pritchett  in  an  advisory  capacity, 
representing  the  Carnegie  Corporation.  Paul  Brockett,  secretary*  of  the  com- 
mittee. 

Committee  on  finance  (joint  committee  with  National  Academy  of  Sciences) : 
Chairman,  A.  A.  Michelson,  ex  officio;  John  C.  Merriam,  ex  officio;  F.  L.  Ran- 
some, ex  officio. 

Committee  on  development  of  informational  service:  Chairman,  Alfred  D. 
Fhnn;  F.  R.  Lillie,  R.  A.  MilHkan,  Charles  L.  Reese,  Robert  M.  Yerkes. 

Committee  on  policies:  Chairman,  Vernon  Kellogg;  Gano  Dunn,  F.  L.  Ran- 
some, Charles  D.  Walcott,  Clark  Wissler. 

Committee  on  projects:  Chairman,  John  C.  Merriam,  ex  officio;  H.  E.  Howe, 
ex  officio;  Frederick  P.  Gay,  Vernon  Kellogg,  ex  officio;  Robert  M.  Yerkes. 

Promotion  director:  W.  M.  Corse. 

Committee  on  publication  and  publicity:  Chairman,  Robert  M.  Yerkes,  ex 
officio;  H.  E.  Howe,  Vernon  Kellogg,  ex  officio;  John  C.  Merriam,  ex  officio. 

Joint  committee  with  Engineering  Foundation  to  consider  modification  of 
relationship  between  foundation  and  division  of  engineering:  Chairman,  James 
R.  Angell;  Gano  Dunn,  W.  F.  M.  Goss,  George  E.  Hale,  Vernon  Kellogg,  John 
C.  Merriam,  George  H.  Pegram,  Charles  F.  Rand. 

Committee  on  use  of  space  in  council  building:  Chairman,  Albert  L.  Barrows; 
H.  E.  Howe,  J.  R.  Schramm. 

Technical  Committees  of  the  Council. 

Committee  on  Concilium  Bibliographicum:  Chairman,  Vernon  Kellogg;  L.  R. 
Jones,  J.  R.  Schramm,  Robert  M.  Yerkes. 

Committee  on  conservation  of  natural  resources  (acting  as  the  research  council 
section  of  the  executive  committee  on  natural  reources  of  the  American  Associa- 
tion for  the  Advancement  of  Science,  the  National  Academy  of  Sciences,  and  the 
National  Research  Council):  Chairman,  John  C.  Merriam;  J.  McKeen  Cattcll, 
John  M.  Clarke,  Vernon  Kellogg,  C.  E.  McClung. 

Committee  to  consider  various  phases  of  industrial  research:  Chairman, 
Gano  Dunn;  Comfort  A.  Adams,  John  J.  Carty,  George  E.  Hale,  H.  E.  Howe. 
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Committee  on  cooperation  with  Research  Corporation:  Chairman,  F.  G.  Cott- 
rell,  director,  fixed  nitrogen  research  laboratory,  United  States  Department  of 
Agriculture,  American  University,  Washington,  D.  C;  H.  E.  Howe,  Augustus 
Trowbridge,  Robert  M.  Yerkes. 

Committee  on  international  auxiliary  language:  Chairman,  F.  G.  Cottrell, 
director,  fixed  nitrogen  research  laboratory.  United  States  Department  of  Agri- 
culture, American  University,  Washington,  D.  C;  C.  E.  Seashore,  Robert  M. 
Yerkes. 

Committee  on  Patent  Office:  Chairman,  Edwin  J.  Prindle,  111  Broadway, 
New  York  City;  L.  H.  Baekeland,  W.  F.  Durand,  Thomas  Ewing,  Frederick  P. 
Fish,  Reid  Hunt,  R.  A.  Milhkan,  M.  I.  Pupin,  S.  W.  Stratton,  C.  P.  Townsend. 

Trustees  for  publication  of  international  critical  tables:  Chairman,  George  P. 
Adamson,  president.  General  Chemical  Co.,  25  Broad  Street,  New  York  City; 
secretary,  W.  M.  Corse;  H.  E.  Howe,  Edward  P.  Hyde,  Hugh  K.  Moore,  Charles 
L.  Reese,  Julius  Stieglitz. 

Editorial  board  for  pubhcation  of  international  critical  tables:  Chairman, 

E.  W.  Washburn;  George  K.  Burgess,  Saul  Dushman,  John  Johnston,  C.  E. 
K.  Mees,  C.  E.  Mendenhall,  R.  B.  Moore. 

Advisory  committee  to  American  commissioner  on  annual  tables  of  constants 
and  numerical  data:  Chairman,  William  Duane;  H.  E.  Howe,  F.  B.  Jewett, 
C.  E.  K.  Mees,  John  F.  Thompson. 

Committee  on  stabilization  of  permanent  foundations:  Chairman,  C.  E. 
Seashore,  professor  of  psychology  and  dean  of  the  graduate  school.  University 
of  Iowa,  Iowa  City,  Iowa;  James  R.  Angell,  Simon  Flexner,  Charles  D.  Walcott„ 

Executive  Committee  of  American  Geophysical  Union:  Chairman,  Louis  A. 
Bauer,  director,  department  of  terrestrial  magnetism,  Carnegie  Institution  of 
Washington,  Washington,  D.  C;  vice  chairman,  Arthur  L.  Day,  director, 
geophysical  laboratory,  Carnegie  Institution  of  Washington,  Washington,  D.  C; 
secretary,  William  Bowie,  chief,  division  of  geodesy,  United  States  Coast  and 
Geodetic  Survey,  Washington,  D.  C;  L.  H.  Adams,  J.  P.  Ault,  E.  H.  Bowie, 
William  Duane,  Nevin  M.  Fenneman,  John  F.  Hayford,  W.  J.  Humphreys, 

F.  R.  Lillie,  R.  A.  MiUikan,  W.  F.  G.  Swann,  E.  W.  Washburn,  H.  S.  Washington. 

Repbesentatives  op  the  Council  on — 

Editorial  board  of  Proceedings  of  National  Academy  of  Sciences:  Raymond 
Dodge,  WilHam  Duane,  Nevin  M.  Fenneman,  Frederick  P.  Gay,  Frank  B. 
Jewett,  Vernon  Kellogg,  F.  R.  Lillie,  John  C.  Merriam,  E.  W.  Washburn;  member 
of  editorial  executive  committee,  Vernon  Kellogg. 

Board  of  Trustees  of  Science  Service:  C.  G.  Abbot,  Vernon  Kellogg,  Robert  M. 
Yerkes. 

Joint  Commission  of  Swiss  Natural  Science  Association  and  National  Research 
Council  for  management  of  Concilium  Bibliographicum:  Vernon  Kellogg. 

National  board  on  occupational  terminology:  L.  L.  Thurstone,  psychologist, 
Bureau  of  Public  Personnel  Administration,  Washington,  D.  C. 

DIVISIONS   OF  THE  COUNCIL. 

DIVISION  OF  FEDERAL  RELATIONS. 

Chairman,  Charles  D.  Walcott. 
Vice  chairman,  A.  P.  Davis. 
Secretary,  . 

EXECUTIVE  COMMITTEE. 

Chairman,  Charles  D.  Walcott;  vice  chairman,  A.  P.  Davis;  secretary,  ; 

William  Bowie,  Brig.  Gen.  A.  A.  Fries,  S.  W.  Stratton. 
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MEMBERS  OF  THE  DIVISION. 
EX  OFFICIO. 

Robert  M.  Yerkes,  chairman,  research  information  service,  National  Research 
Council,  Washington,  D.  C. 

The  President  of  the  United  States,  on  the  recommendation  of  the  president, 
of  the  National  Academy  of  Sciences,  has  designated  the  following  representatives 
of  the  various  departments  to  act  as  members  of  this  division: 

DEPARTMENT  OF  STATE. 

Wilbur  J.^  Carr,  director.  Consular  Service. 

DEPARTMENT  OF  THE  TREASURY. 

J.  W.  Schereschewsky,  Assistant  Surgeon  General,  Public  Health  Service. 

DEPARTMENT  OF  WAR. 

Lieut.  Col.  Edward  T.  Donnelly,  General  Staff, United  States  Army. 

Lieut.  Col.  M.  E.  Locke,  Mihtary  Intelligence  Division,  United  States  Army. 

Col.  Clarence  H.  McNeil,  Coast  Artillery,  United  States  Army. 

Col.  Joseph  F.  Siler,  Medical  Corps,  United  States  Army. 

Lieut.  Col.  Clarence  O.  Sherrill,  Engineer  Corps,  United  States  Army. 

Col.  Colden  L'H.  Ruggles,  Ordnance  Department,  United  States  Army. 

Maj.  Gen.  George  O.  Squier,  Chief  Signal  Officer,  United  States  Army. 

Maj.  Henry  W.  Harms,  Air  Service,  United  States  Army. 

Brig.  Gen.  A.  A.  Fries,  Chief,  Chemical  Warfare  Service,  United  States  Army. 

DEPARTMENT  OF  JUSTICE. 

William  D.  Riter,  Assistant  Attorney  General. 

POST  OFFICE  DEPARTMENT. 

Joseph  Stewart,  special  assistant  to  the  Attorney  General. 

DEPARTMENT  OF  THE  NAVY. 

The  director,  Intelligence  Division,  Office  of  Naval  Operations,  United  States 
Navy. 

The  superintendent  of  the  Naval  Observatory,  Bureau  of  Navigation,  United 
States  Navy. 

The  Chief  of  the  Bureau  of  Yards  and  Docks,  United  States  Navy. 
The  Chief  of  the  Bureau  of  Ordnance,  United  States  Navy. 
Rear  Admiral  J.  D.  Beuret,  Chief,  Bureau  of  Construction  and  Repair,  United 
States  Navy. 

Rear  Admiral  R.  S.  Griffin,  Chief,  Bureau  of  Steam  Engineering,  United 
States  Navy. 

Rear  Admiral  Edward  R.  Stitt,  Surgeon  General,  and  Chief  Bureau  of  Medi- 
cine and  Surgery,  United  States  Navy. 

DEPARTMENT  OF  THE  INTERIOR. 

William  A.  Kinnan,  first  assistant  examiner  of  patents,  Patent  Office. 
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Huntington. 

Committee  on  infectious  abortion  (joint  committee  with  division  of  medical 
sciences):  Chairman,  L.  W.  Goss,  professor  of  veterinary  pathology.  Veterinary 
School,  Ohio  State  University,  Columbus,  Ohio. 
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Committee  on  family  records:  Chairman,  Vernon  Kellogg,  permanent  sec- 
retary, National  Research  Council,  Washington,  D.  C. 

Committee  on  the  Farlow  index:  Chairman,  George  T.  Moore,  director, 
Missouri  Botanical  Gardens,  St.  Louis,  Mo. 

Committee  on  fellowships:  Chairman,  M.  F.  Guyer,  professor  of  zoology, 
University  of  Wisconsin,  Madison,  Wis. 

Committee  on  sulphur  fellowships:  Chairman,  A.  G.  McCall,  professor  of 
geology  and  soils.  University  of  Maryland,  College  Park,  Md. 

Committee  on  food  and  nutrition:  Chairman,  L.  B.  Mendel,  Sterling  professor 
of  physiological  chemistry,  Yale  University,  New  Haven,  Conn. 

Subcommittee  on  human  nutrition:  Chairman,  H.  C.  Sherman,  professor 
of  food  chemistry,  Columbia  University,  New  York  City. 

Subcommittee  on  animal  nutrition:  Chairman,  E.  B.  Forbes,  director, 
institute  of  animal  nutrition,  Pennsylvania  State  College,  State  College,  Pa. 

Committee  on  forestry:  Chairman,  Raphael  Zon,  forest  economist,  United  States 
Forest  Service,  Washington,  D.  C. 

Committee  on  marine  biological  laboratory:  Chairman,  F.  R.  Lillie. 

Committee  on  phytopathology  (acting  also  as  the  committee  of  the  American 
Phytopathological  Society  to  cooperate  with  the  division) :  Chairman,  C.  R. 
Orton. 

Subcommittee  on  phytopathology  in  the  Tropics:  Chairman,  W.  A.  Orton, 
plant  pathologist,  United  States  Bureau  of  Pant  Industry,  Washington,  D.  C. 
Committee  on  publication  (joint  committee  with  the  Union  of  American  Biologi- 
cal Societies) :   Executive  secretary,  J.  R.  Schramm,  executive  secretary,  division 
of  biology  and  agriculture,  National  Research  Council,  Washington,  D.  C. 

Committee  on  biological  relation  between  insects  and  flowers:  Chairman,  F. 
E.  Lutz,  curator  of  entomology,  American  Museum  of  Natural  History,  New 
York  City, 

Committee  on  pharmacognosy  and  pharmaceutical  botany:  Chairman,  H.  W. 
Youngken,  professor  of  botany  and  pharmacognosy,  Philadelphia  College  of 
Pharmacy  and  Science,  Philadelphia,  Pa. 

COMMITTEES  OF  SCIENTIFIC  SOCIETIES  IN  COOPERATION  WITH  THE  DIVISION. 

Advisory  board  of  the  American  Society  of  Agronomy :  Chairman,  J.  G.  Lipman. 

American  Society  of  Animal  Production:  Chairman,  E.  W.  Sheets,  acting  chief, 
Animal  Husbandry  Division,  United  States  Bureau  of  Animal  Industry,  Wash- 
ington, D.  C. 

Botanical  Society  of  America:  Chairman,  Henry  C.  Cowles. 

American  Dairy  Science  Association:  Chairman,  C.  H.  Eckles,  chief  dairy 
division.  University  of  Minnesota,  Minneapolis,  Minn. 

Ecological  Society  of  America:  Chairman,  Ellsworth  Huntington. 

American  Association  of  Economic  Entomologists:  Chairman,  George  A.  Dean. 

American  Society  for  Horticultural  Science:  Chairman  U.  P.  Hedrick. 

American  Society  of  Naturalists:  Chairman,  Bradley  M.  Davis,  professor  of 
botany,  University  of  Michigan,  Ann  Arbor,  Mich. 

American  Society  of  Zoologists:  Chairman,  F.  R.  Lillie. 

REPRESENTATIVE   OF  THE   DIVISION   ON   INSTITUTE   FOR   RESEARCH   IN  TROPICAL 

AMERICA. 

F.  R.  Lillie,  ex  officio. 
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Division  of  Anthuopology  and  Psychology. 

Chairman,  Raymond  Dodge. 
Vice  chairman,  A.  L.  Kroeber. 

EXECUTIVE  COMMITTEE. 

Chairman,  Raymond  Dodge;  vice  chairman,  A.  L.  Kroeber;  J.  Walter 
Fewkes,  F.  W.  Hodge,  C.  E.  Seashore,  H.  C.  Warren,  C.  S.  Yoakum. 

MEMBERS  OF  THE  DIVISION. 

Ra3^mond  Dodge,  professor  of  psychology,  Wesleyan  University;  chairman  of 
the  division.  National  Research  Council,  Washington,  D.  C. 

A.  L.  Kroeber,  curator  of  anthropology,  Museum  of  Anthropology;  professor 
of  anthropology,  University  of  California,  Berkeley,  Calif. 

REPRESENTATIVES  OF  SOCIETIES. 
AMERICAN  ANTHROPOLOGICAL  ASSOCIATION. 

J.  Walter  Fewkes,  chief,  Bureau  of  American  Ethnology,  Smithsonian  Institu- 
tion, Washington,  D.  C. 

F.  W.  Hodge,  Museum  of  the  American  Indian,  Broadway  at  One  hundred 
and  fifty-fifth  Street,  New  York  City. 

A.  E.  Jenks,  professor  of  anthropology,  University  of  Minnesota,  Minneapolis, 
Minn. 

Berthold  Laufer,  curator  of  anthropology.  Field  Museum  of  Natural  History, 
Chicago,  111. 

Marshall  H.  Saville,  Loubat  professor  of  archeology,  Columbia  University, 
New  York  City. 

Clark  Wissler,  curator  of  anthropology,  American  Museum  of  Natural  Hist  ry, 
New  York  City. 

AMERICAN  PSYCHOLOGICAL  ASSOCIATION. 

Edwin  G.  Boring,  associate  professor  of  psycholog}^,  Harvard  University, 
Cambridge,  Mass. 

J.  McKeen  Cattell,  editor  Science,  Garrison-on-Hudson,  N.  Y. 

W.  B.  Pillsbury,  professor  of  psychology  and  director  psychological  laboratory. 
University  of  Michigan,  Ann  Arbor,  Mich. 

George  M.  Stratton,  professor  of  ps^^chology,  University  of  California,  Ber- 
keley, Calif. 

H.  C.  Warren,  Stuart  professor  of  psychology,  Princeton  University,  Princeton, 
N.  J. 

J.  B.  Watson,  consulting  psychologist,  J.  Walter  Thompson  Co.,  244  Madison 
Avenue,  New  York  City. 

EDUCATIONAL  RESEARCH  ASSOCIATION. 

H.  O.  Rugg,  associate  professor  of  education.  Teachers'  College,  Columbia 
University,  New  York  City. 

MEMBERS   AT  LARGE. 

J.  H.  Breasted,  professor  of  Egyptology  and  oriental  history,  University  of 
Chicago,  Chicago,  111. 

B.  R.  Buckingham,  professor  of  education,  and  director,  bureau  of  educational 
research,  Ohio  State  University,  Columbus,  Ohio. 

E.  A.  Hooton,  assistant  professor  of  anthropology  and  curator  of  somatology, 
Peabody  Museum,  Harvard  University,  Cambridge,  Mass. 
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George  L.  Meylan,  professor  of  physical  education  and  medical  director  of  the 
gymnasium,  Columbia  University,  New  York  City. 

E.  L.  Thorndike,  professor  of  educational  psychology.  Teachers'  College, 
Columbia  University,  New  York  City. 

C.  S.  Yoakum,  associate  professor  of  applied  psychology  and  director,  bureau 
of  personnel  research,  Carnegie  Institute  of  Technology,  Pittsburgh,  Pa. 

A  representative  from  the  division  of  Federal  relations. 

COMMITTEES. 

Committee  on  State  Archeological  Survey:  Chairman,  Clark  Wissler. 

Committee  on  child  welfare:  Chairman,  Bird  T.  Baldwin,  research  professor 
of  ps^^chology,  and  director  of  child  welfare  research,  University  of  Iowa,  Iowa 
City,  Iowa. 

Committee  on  college  entrance  tests:  Chairman,  Stephen  S.  Colvin,  professor  of 
educational  psychology.  Brown  University,  Providence,  R.  I. 

Committee  on  the  gifted  student  problem:  Chairman,  C.  E.  Seashore,  dean  of 
the  graduate  college,  professor  of  psychology,  and  head  of  the  department  of 
philosophy  and  psychology.  University  of  Iowa,  Iowa  City,  Iowa. 

Advisory  committee  on  problems  of  military  psychology:  Chairman,  Walter 
Dill  Scott,  president,  Northwestern  University,  Evanston,  111. 

Committee  on  national  intelligence  tests:  Chairman,  G.  M.  Whipple,  professor 
of  experimental  education,  University  of  Michigan,  Ann  Arbor,  Mich. 

Committee  on  personnel  research  in  business  and  industry:  Chairman,  L.  L. 
Thurstone,  psychologist,  Bureau  of  PubHc  Personnel  Administration,  Washing- 
ton, D.  C. 

Committee  on  scientific  problems  of  human  migration:  Chairman,  Robert  M. 
Yerkes. 

Committee  on  psychological  abstracts:  Chairman,  J.  McKeen  Cat  tell. 

Committee  on  public  health  education:  Chairman,  W.  F.  Dearborn,  professor 
of  education.  Harvard  University,  Cambridge,  Mass. 

Committee  on  race  characters:  Chairman,  A.  L.  Kroeber. 

Committee  on  specific  problems  outside  of  the  United  States:  Chairman,  J. 
Walter  Fewkes. 

Committee  on  vestibular  research:  Executive  committee:  Chairman,  J. 
Gordon  Wilson,  professor  of  otology,  Northwestern  University  Medical  School, 
Chicago,  111. 

REPRESENTATIVE  OF  THE  DIVISION  ON  ADVISORY  BOARD  OF  THE  BUREAU  OF  PUBLIC 
PERSONNEL  ADMINISTRATION  OF  THE  INSTITUTE  FOR  GOVERNMENT  RESEARCH. 

Robert  M.  Yerkes. 

NATIONAL  RESEARCH  COUNCIL  FELLOWSHIPS. 
Physics  and  Chemistry. 

A  sum  amounting  to  $500,000  for  the  period  May  1,  1919,  to  June  30,  1925, 
has  been  pledged  to  be  appropriated  by  the  Rockefeller  Foundation  to  the 
National  Research  Council  for  the  maintenance  of  national  research  fellowships 
in  physics  and  chemistry,  under  the  direction  of  a  research  fellowship  board 
appointed  by  the  Council  of  the  National  Academy  of  Sciences  and  the  executive 
board  of  the  National  Research  Council,  acting  jointly. 

The  members  appointed  on  this  board  serve  for  a  period  of  five  years.  With 
them  the  chairman  of  the  divisions  of  physical  sciences  and  of  chemistry  and 
chemical  technology,  appointed  annually,  serve  in  an  ex  oflficio  capacity. 
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Members  op  the  Board. 

Simon  Flexner,  chairman,  director  of  research  laboratories,  Rockefeller  Insti- 
tute for  Medical  Research,  Sixty-sixth  Street  and  Avenue  A,  New  York  City. 

William  Duane,  ex  officio,  professor  of  biophysics,  Harvard  University  Medical 
School;  chairman  division  of  physical  sciences.  National  Research  Council, 
Washington,  D.  C. 

George  E.  Hale,  honorary  director.  Mount  Wilson  Observatory,  Carnegie 
Institution  of  Washington,  Pasadena,  Calif. 

John  Johnston,  Sterling  professor  of  chemistry,  Yale  University,  New  Haven, 
Conn. 

Elmer  P.  Kohlcr,  professor  of  chemistry,  Harvard  University,  Cambridge, 
Mass. 

R.  A.  Millikan,  director,  Norman  Bridge  laboratory  of  physics,  California 
Institute  of  Technology,  Pasadena,  Calif. 

Augustus  Trowbridge,  professor  of  physics,  Princeton  University,  Princeton, 
N.  J. 

E.  W.  Washburn,  ex  officio,  chairman,  division  of  chemistry  and  chemical 
technology;  editor  in  chief.  International  Critical  Tables,  National  Research 
Council,  Washington,  D.  C. 

Executive  secretary  of  the  board:  W.  E.  Tisdale,  National  Research  Council, 
Washington,  D.  C. 

Fellowships  for  the  current  year  are  held  by  the  following  persons,  who  have 
demonstrated  a  high  order  of  ability  in  research,  for  the  purpose  of  enabhng 
them  to  conduct  investigations  at  educational  institutions  which  make  adequate 
provision  for  research  in  physics  and  chemistry: 


Lawrence  W.  Bass. 
James  A.  Beattie. 
Arthur  F.  Benton. 
Francis  W.  Bergstrom. 
F.  Russell  Bichowsky. 
George  L.  Clark. 
PhiUp  S.  Banner. 

Joseph  A.  Becker. 
Gregory  Breit. 
Leon  F.  Curliss. 
Harry  E.  Farnswoith. 
John  S.  Foster. 


IN  CHEMISTRY. 

Roscoe  G.  Dickinson. 
Joseph  L.  Donnelly. 
Merle  L.  Dundon. 
Florence  Fen  wick. 
Elizabeth  S.  Gatewood. 
Alfred  W.  Ganger. 
Selig  Hecht. 

IN  PHYSICS. 

Allen  Garrison. 
Paul  S.  Helmick. 
Frank  C.  Hoyt. 
Edward  H.  Kurth. 
Leonard  B.  Loeb. 


Maurice  L.  Huggins. 
Roland  E.  Kremers. 
Edmund  B.  Middleton. 
Robert  S.  Mulliken. 
Charles  S.  Palmer. 
Henry  C.  Parker. 
Leonard  F.  Yntema. 


Jared  K.  Morse. 
George  P.  Paine. 
Harold  F.  Richards. 
Henry  DeW.  Smyth. 
Louis  T.  E.  Thompson. 


Medical  Sciences. 

A  sum  amounting  to  $500,000  for  the  period  July  1,  1922,  to  June  30,  1927, 
has  been  i)ledged  to  be  appropriated  jointly  by  the  General  Education  Board 
and  the  Rockefeller  Foundation  to  the  National  Research  Council  for  the  es- 
tablishment, under  the  division  of  medical  sciences,  of  fellowships  for  the  purpose 
of  increasing  the  supply  in  this  country  and  in  Canada  of  medical  teachers  who 
are  both  competent  instructors  and  original  investigators.  The  administration 
of  these  fellowships  has  been  placed  in  the  hands  of  a  medical  fellowship  board, 
appointed  by  the  executive  board  of  the  National  Research  Council.  The  chair- 
man of  the  division  of  medical  sciences  serves  as  a  member,  ex  officio,  of  the 
medical  fellowship  board. 
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Members  of  the  Board. 

Frederick  P.  Gay,  chairman,  professor  of  bacteriology.  University  of  Cali- 
fornia; chairman,  division  of  medical  sciences,  National  Research  Council, 
Washington,  D.  C. 

David  L.  Edsall,  professor  of  medicine  and  dean  of  the  Medical  School,  Harvard 
[University,  Boston,  Mass. 

Josepih  Erlanger,  professor  of  physiology.  School  of  Medicine,  Washington 
University,  St.  Louis,  Mo. 

G.  Carl  Huber,  professor  of  anatomy  and  director  of  anatomic  laboratories, 
University  of  Michigan,  Ann  Arbor,  Mich. 

E.  O.  Jordan,  professor  of  bacteriology.  University  of  Chicago,  Chicago,  111. 
Dean  Lewis,  professor  of  surgery.  Rush  Medical  School,  Chicago,  111. 

W.  G.  MacCallum,  professor  of  pathology  and  bacteriology,  Johns  Hopkins 
University,  Baltimore,  Md. 

Lafayette  B.  Mendel,  professor  of  physiological  chemistry,  Yale  University, 
New  Haven,  Conn. 

Walter  W.  Palmer,  professor  of  medicine,  Columbia  University  School  of  Medi- 
cine, New  York  City. 

Fellowships  for  the  current  year  are  held  by  the  following  persons: 

Errett  C.  Albritton.  Ronald  M.  Ferry.  David  Rapport. 

William  D.  Andrus.  Hugh  W.  Josephs.  Paul  Reznikoff. 

Barry  J.  Anson.  Margarete  M.  H.  Kunde.     Elliott  S.  Robinson. 

Michael  J.  Bent.  Louis  Leiter.  Sanford  M.  Rosenthal. 

William  V.  Cone.  William  G.  Lennox.  Herbert  W.  Schmitz. 

Charles  L.  Connor.  Charles  E.  Locke,  jr.  Gerald  S.  Shibley. 

George  M.  Curtis.  Paul  B.  MacCready.  Francis  M.  Smith. 

Loyal  E.  Davis.  Monroe  A.  Mclver.  Edward  J.  Stieglitz. 

CHfford  L.  Derick.  Jay  McLean. 

Beverly  Douglas.  Harold  Orr. 

Biological  Sciences. 

A  sum  amounting  to  $325,000  for  the  period  July  1,  1923,  to  June  30,  1928, 
has  been  pledged  to  be  appropriated  by  the  Rockefeller  Foundation  to  the  Na- 
tional Research  Council  for  the  establishment  under  the  division  of  biology  and 
agriculture  of  a  series  of  post-doctorate  research  fellowships  in  the  biological 
sciences,  including  zoology,  botany,  anthropology,  and  psychology,  for  the  pur- 
pose of  promoting  fundamental  research  in  these  subjects,  primarily  by  the 
development  of  young  investigators.  The  administration  of  these  fellowships 
has  been  placed  in  the  hands  of  a  board  appointed  by  the  executive  board  of  the 
National  Research  Council. 

Members  of  the  Board. 

Frank  R.  Lillie,  chairman,  professor  of  embryology,  University  of  Chicago 
Chicago,  111. 

Raymond  Dodge,  ex  officio,  professor  of  psychology,  Wesleyan  , University; 
chairman,  division  of  anthropology  and  psychology,  National  Research  Council, 
Washington,  D.  C. 

F.  R.  Lillie,  ex  officio,  professor  of  embryology,  University  of  Chicago; 
chairman,  division  of  biology  and  agriculture.  National  Research  Council,  Wash- 
ington, D.  C. 

H.  H.  Bartlett,  professor  of  botany,  University  of  Michigan,  Ann  Arbor, 
Mich. 
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C.  E.  McClung,  professor  of  zoology,  University  of  Pennsylvania,  Phila- 
delphia, Pa. 

T.  H.  Morgan,  professor  of  experimental  zoology,  Columbia  University,  New 
York  City. 

W.  J.  V.  Osterhout,  professor  of  botany,  Harvard  University,  New  York  City. 

C.  E.  Seashore,  professor  of  psychology  and  dean  of  the  graduate  college, 
University  of  Iowa,  Iowa  City,  Iowa. 

E.  L.  Thorndike,  professor  of  educational  psychology.  Teachers'  College 
Columbia  University,  New  York  City. 

Clark  Wissler,  curator  of  anthropology,  American  Museum  of  Natural  His- 
tory, New  York  City. 

SULPHUR  FELLOWSHIPS. 

A  sum  amounting  to  $10,000  has  been  appropriated  by  the  Texas  Gulf  Sulphur 
Co.  for  the  support,  during  the  fiscal  year  1922-1923,  of  fellowships  to  be  estab- 
lished by  the  National  Research  Council  for  fundamental  research  in  the  agri- 
cultural applications  of  sulphur.  In  accepting  the  appropriation  the  National 
Research  Council  has  reserved  the  right  to  publish,  without  restriction,  the 
results  obtained  under  these  fellowships.  The  fellowships  are  administered  by 
a  special  committee  operating  under  the  council's  division  of  biology  and 
agriculture. 

Members  of  the  Committee. 

A.  G.  McCall,  chairman,  professor  of  geology  and  soils.  University  of  Mary- 
land, College  Park,  Md. 

H.  L.  Shantz,  United  States  Bureau  of  Plant  Industry,  Washington,  D.  C. 

R.  W.  Thatcher,  director,  New  York  Agricultural  Experiment  Station,  Geneva, 
N.  Y. 

Fellowships  for  the  year  1922-1923  have  been  awarded  to  the  following  persons 
for  research  on  problems,  the  general  character  of  which  has  been  determined 
by  the  committee,  at  the  institutions  designated,  which  were  chosen  by  the 
committee  because  of  certain  special  facilities  which  they  offer  for  carrying  out 
the  specific  investigation  to  be  undertaken: 

O.  C.  Bruce,  Kansas  State  Agricultural  College,  Manhattan,  Kans. 

J.  W.  Bulger,  Ohio  State  University,  Columbus,  Ohio. 

L.  W.  Erdman,  agricultural  experiment  station,  Pullman,  Wash. 

Katherine  Graham,  University  of  Toronto,  Toronto,  Canada. 

Jesse  M.  Huffington,  Clemson  Agricultural  College,  Clemson  College,  S.  C. 

C.  D.  Samuels,  University  of  California,  Berkeley,  Calif. 

H.  H.  Wedgeworth,  Michigan  State  Agricultural  College,  East  Lansing, 
Mich. 

ROSENWALD  FELLOWSHIP. 

A  sum  amounting  to  $2,000  annually  has  been  made  available  during  the 
period  from  July  1,  1920,  to  June  30,  1923,  by  Mr.  Julius  Rosenwald,  of  Chicago, 
through  the  general  education  board,  for  the  establishment,  under  the  division 
of  biology  and  agriculture,  of  a  fellowship  for  the  development  of  scientific 
men  among  the  negro  race  in  America.  This  fellowship  has  been  awarded  to 
Mr.  E.  E.  Just,  working  at  Howard  University,  Washington,  D.  C. 
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FELLOWSHIPS  OF  THE  CROP  PROTECTION  INSTITUTE. 

A  sum  amounting  to  $7,500  a  year  for  a  period  of  two  years  has  been  appro- 
priated jointly  by  the  Union  Sulphur  Co.,  Freeport  Sulphur  Co.,  and  Texas 
Gulf  Sulphur  Co.  for  fellowships  to  be  administered  by  the  board  of  governors 
of  the  Crop  Protection  Institute  for  research  in  the  agricultural  applications  of 
sulphur.    Fellowships  under  this  fund  have  been  awarded  to  Mr.  H.  C.  Young 

i  for  investigations  at  the  Missouri  Botanical  Garden,  St.  Louis,  Mo.,  under  the 
direction  of  Dr.  B.  M.  Duggar  and  Dr.  George  T.  Moore,  and  to  Mr.  F.  H. 
Lathrop  for  investigations  at  the  Ohio  State  University,  Columbus,  Ohio,  under 
the  direction  of  Dr.  Herbert  Osborn,  and  later  at  the  New  York  Agricultural 
Experiment  Station  under  the  direction  of  Prof.  P.  J.  Parrott  and  Dr.  R.  W. 

\  Thatcher. 
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REPORT  OF  THE  NATIONAL  RESEARCH  COUNCtt  FOR  THE 
YEAR  JULY  1,  1923,  TO  JUNE  30,  1924 


(Prepared  by  Vernon  Kellogg,  permanent  secretary,  with  the  assistance  of  the 

chairmen  of  divisions) 

INTRODUCTION 

The  National  Research  Council  has  completed  another  year  of 
activity,  the  eighth  of  its  existence,  with  a  definite  record  of  work 
accomplished  and  new  work  put  under  way.  This  work  has  been 
carried  out  along  the  lines  and  by  the  methods  which  have  gradually 
come  through  experience  to  be  recognized  as  probably  the  most 
advantageous  ones  which  the  council  can  adopt.  These  lines  of  work 
and  methods  involve  and  maintain  a  wide  contact  on  the  part  of  the 
council  with  the  scientific  organizations  and  men  of  this  country  and 
of  various  foreign  countries,  these  organizations  and  men  representing 
r  both  fundamental  science  and  its  applications.  The  actual  member- 
ship of  the  council,  appointed  by  the  president  of  the  National 
Academy  of  Sciences,  is  chiefly  composed  of  accredited  representa- 
tives of  more  than  70  national  scientific  and  technical  societies, 
nominated  directly  by  these  societies.  Constant  and  stimulating 
contact  with  the  colleges  and  universities  of  the  country  is  main- 
tained, as  also  with  the  Government's  various  scientific  bureaus. 
Relations  with  foreign  scientific  workers  and  organizations  are  closely 
maintained  through  the  International  Research  Council  and  its  affili- 
ated international  unions  representing  different  special  fields  of 
science.  The  council  is  the  oflScial  representative  in  this  country  of 
the  International  Research  Council. 

The  council  has  been  intrusted  during  the  year  with  the  responsi- 
bility of  expending  considerable  sums  of  money  appropriated  by  vari- 
ous foundations,  industrial  concerns,  and  individuals  for  the  support 
of  various  special  undertakings  in  the  way  of  the  promotion,  organi- 
zation, and  carrying  out  of  scientific  work  and  research.  The  total 
budget  for  the  year  has  been  something  more  than  half  a  million 
dollars.  (The  money  provided  and  expended  for  the  erection  and 
equipment  of  a  new  building,  referred  to  later,  for  the  housing  of  the 
National  Academy  of  Sciences  and  the  National  Research  Council 
is  not  included  in  this  budget.)  Among  the  more  notable  new  gifts 
and  pledges  of  funds  during  the  year  for  the  support  of  special  under- 
takings of  the  council  have  been  one  of  $625,000  from  the  Rockefeller 
Foundation  for  the  continued  support  of  research  fellowships  in 
physics,  chemistry,  and  mathematics  for  a  second  five-year  period 
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beginning  July  1,  1925;  one  of  $100,000  from  a  private  donor  through 
the  Bureau  of  Social  Hygiene  for  the  support  of  the  work  for  two 
years  of  the  committee  for  research  on  problems  of  sex;  one  of  $60,000 
from  the  Laura  Spelman  Rockefeller  Memorial  for  the  support  of  the 
work  for  one  year  of  the  committee  on  scientific  problems  of  human 
migration  and  another  from  the  same  source  of  $35,100  for  the  con- 
tinued support  of  the  work  for  a  second  year;  and  one  of  $8,000  from 
the  Commonwealth  fund  for  the  use  of  the  division  of  educational 
relations  in  support  of  its  work  on  the  problem  of  the  gifted  student. 
Later  in  this  report  there  is  presented  a  statement  in  summary  form 
of  the  actual  amounts  and  sources  of  income  received  during  the 
year,  and  in  the  attached  treasurer's  report  a  detailed  account  of 
assets,  income,  and  disbursements. 

ORGANIZATION  AND  METHODS  OF  THE  COUNCIL 

For  the  benefit  of  those  who  may  see  for  the  first  time  in  this  annual 
report  any  statement  concerning  the  organization  and  activities  of  the 
National  Research  Council,  I  reproduce  here,  with  few  changes, 
certain  paragraphs  first  printed  in  the  annual  report  of  the  National 
Research  Council  for  the  year  1920.  These  paragraphs  relate  to  the 
general  organization  and  methods  of  the  research  council. 

The  National  Research  Council  is  a  cooperative  organization  of 
the  scientific  men  of  America,  including  also  a  representation  of  men 
of  affairs  and  business  men  interested  in  industry  and  engineering 
and  in  the  fundamental  or  ^^pure^'  science  on  which  the  ''applied'' 
science  used  in  these  activities  depends.  Its  members  are  appointed 
by  the  president  of  the  National  Academy  of  Sciences.  The  research 
council  enjoys  the  formal  recognition  and  active  cooperation  of 
most  of  the  major  scientific  and  technical  societies  of  the  country, 
being  composed  in  large  part  of  representatives  of  these  societies. 
Its  essential  purpose  is  the  promotion  of  research  in  the  physical 
and  biological  sciences  and  the  encouragement  of  the  application  and 
dissemination  of  scientific  knowledge  for  the  benefit  of  the  Nation. 

The  research  council  is  composed  of  a  series  of  ihajor  divisions, 
one  group  of  seven  divisions  of  science  and  technology  representing, 
respectively,  physics,  mathematics,  and  astronomy;  chemistry  and 
chemical  technology;  anthropology  and  psychology;  geology  and 
geography;  biology  and  agriculture;  the  medical  sciences;  and 
engineering  and  industrial  research;  and  another  group  of  four  divi- 
sions of  general  relations,  representing  foreign  relations.  Federal  rela- 
tions, States  relations,  and  educational  relations.  There  is  also  a 
special  research  information  service.  As  subordinate  or  affiliated 
lesser  groups,  each  of  these  divisions  comprises  a  larger  or  smaller 
series  of  committees,  each  with  its  special  problem  or  subject  of 


NATIONAL  RESEARCH  COUNCIL 


61 


attention.  There  are  certain  other  committees,  administrative  and 
technical,  which  affihate  directly  with  the  executive  board  of  the 
council.  Its  general  administrative  officers  are  a  chairman,  four  vice 
chairmen,  permanent  secretary,  treasurer,  and  a  chairman  of  each  of 
the  various  divisions.  All  of  these,  except  the  permanent  secretary 
and  treasurer,  are  elected  annually  by  the  executive  board  or  by  the 
members  of  the  divisions  with  the  approval  of  the  executive  board. 

The  research  council  is  neither  a  large  operating  scientific  labora- 
tory nor  a  repository  of  large  funds  to  be  given  away  to  scattered 
scientific  workers  or  institutions.  It  is  rather  an  organization  which 
while  clearly  recognizing  the  unique  value  of  individual  work,  hopes 
especially  to  help  bring  together  scattered  work  and  workers  and 
to  assist  in  coordinating  in  some  measure  scientific  attack  in  America 
on  large  problems  in  any  and  all  lines  of  scientific  activity,  especially, 
perhaps,  on  those  problems  which  depend  for  successful  solution  on 
the  cooperation  of  several  or  many  workers  and  laboratories,  either 
within  the  realm  of  a  single  science  or  representing  different  realms 
in  which  various  parts  of  a  single  problem  may  lie.  It  particularly 
intends  not  to  duplicate  or  in  the  slightest  degree  to  interfere  with 
work  already  under  way;  to  such  work  it  only  hopes  to  offer  encour- 
agement and  support  where  needed  and  possible  to  be  given.  It 
hopes  to  help  maintain  the  morale  of  devoted  isolated  investigators 
and  to  stimulate  renewed  effort  among  groups  willing  but  halted  by 
obstacles.  It  will  try  to  encourage  the  interest  of  universities  and 
colleges  in  research  work  and  the  training  of  research  workers,  so  that 
the  inspiration  and  fitting  of  American  youth  for  scientific  work 
may  never  fall  so  low  as  to  threaten  to  interrupt  the  constantly 
needed  output  of  well-trained  and  devoted  scientific  talent  in  the 
land.  With  any  serious  interruption  in  the  output  of  American 
science  and  scientific  workers,  the  strength  of  the  Nation  will  be 
immediately  threatened. 

The  methods  of  contributing  practical  assistance  to  American 
science  in  harmony  with  the  general  point  of  view  and  policy  outlined 
above  which  the  research  council  has  so  far  adopted  are  various. 
One  is  the  establishment  of  special  committees  of  carefully  chosen 
experts  for  specific  scientific  subjects  or  problems  urgently  needing 
consideration,  which  plan  modes  of  attack  and  undertake  to  find  men 
and  means  (with  the  assistance  of  the  general  administrative  offices 
of  the  research  council)  for  carrying  out  the  plan.  Another  is  the 
bringing  together  of  industrial  concerns  interested  in  the  develop- 
ment of  the  scientific  basis  of  their  processes  and  inducing  them  to 
support  the  establishment  of  special  scientific  investigations  under 
the  advice  of  experts  representing  the  research  council.  Another 
is  the  stimulation  of  larger  industrial  organizations,  which  may  be  in 
the  situation  to  maintain  their  own  independent  laboratories,  to  see 
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the  advantage  of  contributing  to  the  support  of  pure  science  for  the 
sake  of  increasing  the  fundamental  scientific  knowledge  on  which 
future  progress  in  applied  science  absolutely  depends. 

Other  methods  are  the  direct  maintenance  of  university  research 
fellowships;  the  publication  of  valuable  scientific  papers  for  which 
there  is  at  present  no  other  suitable  prompt  means  of  issuance;  the 
preparation  of  bibliographies  and  abstracts  of  current  scientific 
literature;  the  setting  up  of  well-considered  mechanisms  for  the  col- 
lection and  distribution  of  information  on  current  research,  univer- 
sity and  industrial  research  laboratories  and  facilities,  research 
personnel,  etc.;  and  the  dissemination  through  the  press  and  maga- 
zines of  popular  but  authentic  scientific  news  and  information  for 
the  sake  of  increasing  the  public  interest  in  and  support  of  produc- 
tive scientific  work.  Still  other  forms  of  activities  might  be  listed, 
but  those  given  adequately  illustrate  the  research  counciFs  methods. 

RELATIONS  TO  THE  NATIONAL  ACADEMY  OF  SCIENCES 

The  National  Research  Council  was  established  in  1916  at  the 
request  of  the  President  of  the  United  States  by  the  National  Academy 
of  Sciences  under  its  congressional  charter.  By  an  Executive  order 
dated  May  11,  1918,  the  academy  was  requested  by  the  President  to 
perpetuate  the  research  council  for  the  doing  of  certain  duties  speci- 
fied in  the  order.  In  an  opinion  rendered  by  the  Attorney  General  of 
the  United  States  on  January  29, 1920,  the  National  Research  Council 
was  recognized  as  an  agency  of  the  National  Academy  of  Sciences 
for  the  accomplishment  of  certain  particular  purposes. 

The  funds  derived  by  gift  or  otherwise  for  the  use  of  the  research 
council  are  held  by  the  academy  and  are  paid  out  only  on  general 
or  specific  authorization  of  the  academy.  The  treasurer  of  the 
academy  is  ex-officio  treasurer  of  the  research  council  and  all  checks 
made  out  by  the  bursar  of  the  research  council  are  signed  by  an 
official  of  the  academy  and  one  of  the  research  council.  The 
research  council  participates  on  equal  terms  with  the  academy 
in  the  support  and  use  of  the  Proceedings  of  the  academy. 

But  the  research  council  has  its  own  officers  and  membership,  the 
latter  appointed  by  the  president  of  the  academy,  and  determines, 
under  the  general  provisions  established  by  the  academy,  .its  own 
policies  and  activities. 

RELATIONS  TO  THE  ENGINEERING  FOUNDATION 

The  Engineering  Foundation,  established  in  1914  by  United  Engi- 
neering Society,  acting  for  the  national  societies  of  civil,  mining 
and  metallurgical,  mechanical  and  electrical  engineers,  gave  the 
council  financial  support  in  the  crucial  days  of  the  council's  beginnings, 
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and  continues  intimate  relations  with  the  division  of  engineering 
and  industrial  research  of  the  National  Research  Council  and  pro\?'ide3 
it  with  an  office  in  Engineering  Societies  Building,  29  West  Thirty- 
ninth  Street,  New  York.  In  turn,  the  National  Research  Council 
provides  the  Engineering  Foundation  with  an  office  in  Washington. 
The  chairman  of  the  foundation  is  ex-oflSicio,  a  member  of  the 
executive  board  of  the  research  council. 

OFFICERS  FOR  1924-25 

At  the  meeting  of  the  executive  board  on  April  29,  1924,  the 
following  officers  were  elected  for  the  year  July  1,  1924,  to  June  30, 
1925:  Chairman,  Gano  Dunn,  president,  J.  G.  White  Engineering 
Corporation,  New  York  City;  first  vice  chairman,  A.  A.  Michelson, 
president,  National  Academy  of  Sciences  and  professor  of  physics, 
University  of  Chicago,  Chicago,  111.;  second  vice  chairman,  Charles 
D.  Walcott,  secretary  of  the  Smithsonian  Institution;  third  vice 
chairman,  R.  A.  Millikan,  director,  Norman  Bridge  Laboratory  of 
Physics,  California  Institute  of  Technology,  Pasadena,  Calif.; 
fourth  vice  chairman,  John  C.  Merriam,  president,  Carnegie  Institu- 
tion of  Washington.  The  honorary  chairman,  George  E.  Hale, 
honorary  director.  Mount  Wilson  Observatory,  Pasadena,  Calif., 
and  the  permanent  secretary,  Vernon  Kellogg,  National  Research 
Council;  the  treasurer,  George  K.  Burgess,  director.  United  States 
Bureau  of  Standards,  Washington,  D.  C,  and  treasurer  of  the 
National  Academy  of  Sciences,  together  with  assistant  secretaries, 
Paul  Brockett,  assistant  secretary.  National  Academy  of  Sciences, 
in  charge  of  building;  and  Albert  L.  Barrows,  National  Research 
Council,  continue  in  office  without  annual  reelection. 

Chairmen  of  the  various  divisions  of  the  council  were  elected  to 
serve  during  the  year  1924-25  as  follows:  Division  of  Federal  rela- 
tions, Charles  D.  Walcott,  secretary  of  the  Smithsonian  Institution, 
Washington;  division  of  foreign  relations,  R.  A.  Millikan,  director, 
Norman  Bridge  Laboratory  of  Physics,  California  Institute  of 
Technology,  Pasadena,  Calif.;  division  of  States  relations,  Albert  F. 
Woods,  president.  University  of  Maryland,  College  Park,  Md.; 
division  of  educational  relations,  Vernon  Kellogg,  permanent  secre- 
tary. National  Research  Council;  division  of  physical  sciences,  Joseph 
S.  Ames,  dean  of  the  college  faculty,  professor  of  physics,  and  director 
of  the  physical  laboratory,  Johns  Hopkins  University;  division  of 
engineering  and  industrial  research,  Frank  B.  Jewett,  vice  president, 
American  Telephone  and  Telegraph  Co.,  New  York;  division  of 
chemistry  and  chemical  technology,  James  F.  Norris,  professor  of  or- 
ganic chemistry,  Massachusetts  Institute  of  Technology;  division  of 
geology  and  geography,  David  White,  senior  geologist,  United  States 
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Geological  Survey,  Washington;  division  of  medical  sciences,  Lud- 
vig  Hektoen,  professor  of  pathology,  University  of  Chicago,  director, 
John  McCormick  Institute  for  Infectious  Diseases;  division  of  biol- 
ogy and  agriculture,  Maynard  M.  MetcaK;  division  of  anthropol- 
ogy and  psychology,  R.  S.  Woodworth,  professor  of  psychology, 
Columbia  University. 

NEW  BUILDING  AND  EXHIBITS,  DEDICATION  EXERCISES 

In  conformity  with  the  provision  made  in  connection  with  the 
appropriation  by  the  Carnegie  Corporation  of  New  York  for  the  erec- 
tion of  the  building  for  the  joint  use  of  the  National  Academy  of 
Sciences  and  the  National  Research  Council  and  for  its  maintenance, 
a  very  desirable  site  in  Washington  was  obtained  for  approximately 
$185,000,  provided  by  the  generous  gifts  to  the  academy  of  a  score 
of  friends  of  the  academy  and  council.  The  site  comprises  the  en- 
tire block  between  B  and  C  Streets  and  Twenty-first  and  Twenty- 
second  Streets  with  frontage  of  530  feet  on  B  Street  facing  the 
Mall  near  the  Lincoln  Memorial. 

The  building  itself  has  a  frontage  of  260  feet  and  a  maximum  depth 
of  140  feet.  In  its  center  is  a  lofty  hall,  or  auditorium,  surmounted 
by  a  low  dome  reaching  a  height  of  65  feet  above  the  first  floor  and 
surrounded  by  a  group  of  seven  exhibition  rooms  one  story  in  height 
illuminated  by  skylights.  The  auditorium,  which  can  be  quickly 
transformed  into  a  lecture  room  equipped  with  screen,  stereopticon, 
moving-picture  apparatus,  etc.,  seating  550  people  (with  the  three 
balconies),  is  approached  by  the  public  through  a  vestibule  and  en- 
trance hall  flanked  by  a  lecture  room  and  large  library  with  reading 
and  conference  rooms  at  the  east  and  west  ends  of  the  building.  The 
second  and  third  floors  are  devoted  to  ofiices  for  the  academy  and 
research  council.  In  the  basement  are  a  large  stack  room  under  the 
library,  kitchen  for  serving  of  lunches  during  large  gatherings,  a 
heating  and  ventilating  plant,  etc.  The  dimensions  of  some  of  the 
rooms  are  as  follows:  Vestibule,  11  by  20  feet;  entrance  hall,  21  by  36 
feet;  central  hall,  64  by  64  feet;  library,  36  by  64  feet;  lecture  room, 
34  by  50  feet.  The  exhibition  rooms  surrounding  the  central  hall 
range  in  size  from  14  by  26  feet  to  21  by  34  feet.  The  total  floor 
space,  exclusive  of  elevators,  doorways,  and  hallways,  is  39,874 
square  feet. 

The  architect  of  the  building  was  Bertram  Grosvenor  Goodhue,  of 
New  York,  and  the  general  contractors  were  C.  T.  Wills  (Inc.),  of 
New  York.  The  elaborate  sculptural  work  of  the  building  was 
intrusted  to  Lee  Lawrie.  Various  mural  paintings  were  executed  by 
Albert  Herter  and  the  decoration  of  the  ceiling  of  the  dome  was  made 
by  Miss  Hildreth  Meiere.    The  general  architectural  scheme  of  the 
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buildings,  which  was  approved  by  the  Fine  Arts  Commisson  for  public 
buildings  in  Washington,  is  classical  but  does  not  include  the  use  of 
external  detached  or  engaged  columns. 

The  building  contains  a  number  of  important  exhibits  which  may 
be  classified  in  two  groups,  first,  a  group  of  permanent  exhibits 
installed  to  show  such  phenomena  as  the  rotation  of  the  earth,  an 
image  of  the  sun  showing  the  changing  sun  spots,  the  variations  in 
the  earth^s  magnetic  field,  records  of  earthquakes,  etc.  The  others 
are  planned  to  show  recent  important  scientific  discoveries  and 
applications  in  any  or  all  of  the  special  fields  of  the  physical  and 
biological  sciences,  and  thus  will  serve  as  a  sort  of  current  record  of 
scientific  advance. 

The  building  was  sufR.ciently  advanced  and  the  equipment  suflS.- 
ciently  installed  to  permit  dedication  at  the  time  of  the  annual 
meeting  of  the  National  Academy  of  Sciences  and  the  meeting  of  the 
executive  board  of  the  National  Research  Council  in  April,  1924. 
The  ceremonies  of  dedication  were  held  on  Monday,  April  28,  1924, 
and  the  occasion  was  given  special  significance  by  the  presence  and 
collaboration  of  the  President  of  the  United  States.  The  program 
of  the  various  events  is  as  follows: 
10.30  a.  m.: 

Opening  of  dedication  ceremonies  by  the  Presiding  Officer,  A.  A.  Michelson, 

president  of  the  academy. 
Invocation  by  the  Bishop  of  Washington. 
Address  by  the  President  of  the  United  States. 
The  Star-Spangled  Banner — The  Marine  Band. 

The  National  Academy  of  Sciences — John  C.  Merriam,  vice  president  of  the 
academy. 

The  National  Research  Council — Vernon  Kellogg,  permanent  secretary  of 
the  council. 

Acceptance  of  the  building  by  the  president  of  the  academy — Gano  Dunn, 

chairman  building  committee. 
America — The  Marine  Band. 
1  p.  m. :  Luncheon — Members  of  the  academy  and  research  council  and  guests. 
3  p.  m.:  Lecture — The  Constitution  of  the  Heredity  Material,  Thomas  Hunt 

Morgan,  Columbia  University. 
4.30  p.  m . :  Assignment  of  room  to  the  Engineering  Foundation  in  token  of 
appreciation  of  the  assistance  rendered  by  the  Engineering  Foundation  to  the 
National  Academy  of  Sciences  in  the  establishment  of  the  National  Research 
Council. 

9  p.  m. :  Reception  by  the  officers  and  members  of  the  National  Academy  of 
Sciences  and  the  National  Research  Council. 

PROCEEDINGS  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES 

The  National  Research  Council  has  continued  to  share  in  the 
editorial  and  financial  responsibility  of  the  Proceedings  of  the  National 
Academy  of  Sciences.  It  has  contributed  during  the  year  $2,500  to 
assist  in  meeting  the  expenses  of  the  Proceedings  and  has  been  repre- 
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sented  on  the  managing  and  editorial  boards  by  the  following  members 
of  the  research  council:  Member  of  the  executive  committee, 
Vernon  Kellogg;  members  of  the  editorial  board,  the  chairman  and 
permanent  secretary  and  Messrs.  R.  A.  Harper,  C.  M.  Jackson, 
Albert  E.  Jenks,  Frank  B.  Jewett,  Andrew  C.  Lawson,  Oswald  Veblen, 
and  J.  Enrique  Zanetti. 

PUBLICATIONS 

The  research  council  has  published  14  numbers  in  its  bulletin 
series  (major  and  technical  papers  usually  of  considerable  length) 
during  the  year,  and  nine  in  its  reprint  and  circular  series  (shorter 
and  usually  more  general  papers) .  It  has  now  in  press  two  numbers 
in  its  bulletin  series  and  four  numbers  in  its  reprint  and  circular 
series.  The  total  number  in  the  bulletin  series  is  now  48,  and  58  in 
the  reprint  and  circular  series.  In  addition  the  research  council 
has  published  a  considerable  number  of  miscellaneous  papers,  of 
which  33  have  appeared  during  the  past  year. 

The  titles,  with  authors,  of  all  bulletins  and  reprints  and  circulars 
issued  or  sent  to  press  during  the  year  July  1,  1923  to  June  30,  1924, 
are  as  follows: 

Bulletins 

VOLUME  6 

No.  33.  On  the  formulation  of  methods  of  experimentation  in  animal  produc- 
tion.   E.  B.  Forbes  and  H.  S.  Grindley.    June,  1923.    Pages,  54. 

No.  34.  Causes  of  geographical  variations  in  the  influenza  epidemic  of  1918  in 
the  cities  of  the  United  States.  A  report  of  the  committee  on  the  atmosphere 
and  man,  of  the  National  Research  Council.  Ellsworth  Huntington,  chairman. 
July,  1923.    Pages,  35. 

No.  35.  Apparatus  used  in  highway  research  projects  in  the  United  States. 
Results  of  census  by  advisory  board  on  highway  research,  division  of  engineer- 
ing, National  Research  Council,  in  cooperation  with  the  Bureau  of  Public  Roads, 
United  States  Department  of  Agriculture.  C.  A.  Hogentogler.  August,  1923. 
Pages,  91. 

No.  36.  Catalogue  of  pubhshed  bibhographies  in  geology,  1896-1920.  Com- 
piled by  Edward  B.  Mathews.    October,  1923.    Pages,  228. 

VOLUME  7 

No.  37.  Thermal  process  time  for  canned  food.  Charles  Olin  Ball.  October, 
1923.    Pages,  76. 

No.  38.  Fellowships  and  scholarships  for  advanced  work  in  science  and  tech- 
nology. Compiled  by  research  information  service,  National  Research  Council. 
November,  1923.    Pages,  94. 

No.  39.  The  quantum  theory.  Second  edition.  Revised  and  enlarged.  E.  P. 
Adams.    November,  1923.    Pages,  109. 

No.  40.  Honors  courses  in  American  colleges  and  universities.  Frank  Ayde- 
lotte.    January,  1924.    Pages,  57. 

No.  41.  Transactions  of  the  American  Geophysical  Union,  fourth  annual  meet- 
ing, April,  1923,  Washington,  D.  C.    January,  1924.    Pages,  150, 
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No.  42.  Cooperative  experiments  upon  the  protein  requirements  for  the  growth 
of  cattle.  Report  of  subcommittee  on  animal  nutrition.  E.  B.  Forbes,  chairman. 
February,  1924.    Pages,  44. 

VOLUME  8 

No.  43.  Proceedings  of  the  third  annual  meeting  of  the  advisory  board  on 
highway  research,  division  of  engineering,  National  Research  Council.  Edited 
by  William  Kendrick  Hatt  and  E.  R.  Olbrich.    March,  1924.    Pages,  161. 

No.  44.  The  continental  shelf  off  the  coast  of  California.  Andrew  C.  Lawson. 
April,  1924.    Pages,  23. 

No.  45.  Minimum  specifications  for  highway  engineering  positions.  By  com- 
mittee on  specifications  for  highway  engineering  positions,  American  Association 
of  Engineers.    A.  B.  McDaniel,  chairman.    May,  1924.    Pages,  105. 

No.  46.  The  geological  implications  of  the  doctrine  of  isostasy.  Andrew  0. 
Lawson.    June,  1924.    Pages,  22. 

No.  47.  Classified  list  of  published  bibliographies  in  physics,  1910-1922.  Karl 
K.  Darrow.    (In  press.) 

VOLUME  9 

No.  48.  Critical  potentials.    K.  T.  Compton  and  F.  L.  Mohler.    (In  press.) 
Reprint  and  Circular  Series 

No.  46.  Problems  in  the  field  of  animal  nutrition.  Subcommittee  on  animal 
nutrition.    May,  1923.    Pages,  9. 

No.  47.  A  statistical  study  of  tuberculosis  mortality  in  Colorado  for  the  13 
years  1908  to  1920.    Henry  Sewall.    August,  1923.    Pages,  33. 

No.  48.  Psychological  work  of  the  National  Research  Council.  Robert  M. 
Yerkes.    November,  1923.    Pages,  7. 

No.  49.  Statement  of  activities  of  the  National  Research  Council  for  the 
year  July  1, 1922-June  30,  1923.    Vernon  Kellogg.    November,  1923.    Pages,  16. 

No.  50.  Second  report  of  the  committee  on  contact  catalysis.  Wilder  D. 
Bancroft,  chairman.  In  collaboration  with  the  other  members  of  the  com- 
mittee.   December,  1923.    Pages,  141. 

No.  51.  The  higher  agricultural  education  of  the  future.  E.  Marchal. 
April- June,  1923.    Pages,  6. 

No.  52.  The  specific  heat  and  thermal  diffusivities  of  certain  explosives.  A.  M. 
Prentiss.    September,  1923-February,  1924.    Pages,  44. 

No.  53.  A  list  of  research  problems  in  chemistry.  J.  E.  Zanetti.  March, 
1924.    Pages,  9. 

No.  54.  Census  of  graduate  research  students  in  chemistry.  J.  E.  Zanetti. 
April,  1924.    Pages,  4. 

No.  55.  Science  and  business.    John  J.  Carty.    (In  press.) 

No.  56.  A  suggestion  for  abstracts  of  anthropological  literature.  Albert  E. 
Jenks.    (In  press.) 

No.  57.  The  r61e  of  research  in  medicine.    C.  M.  Jackson.    (In  press.) 

No.  58.  The  work  of  the  committee  on  scientific  problems  of  human  migra- 
tion. National  Research  Council.    Robert  M.  Yerkes.    (In  press.) 

Miscellaneous  Publications 

The  following  is  a  partial  list  of  the  miscellaneous  publications  issued  by  the 
council  during  the  year: 

Marine  Structures — Their  Deterioration  and  Preservation.  Report  of  the 
committee  on  marine  piling  investigations  of  the  division  of  engineering  and 
industrial  research  of  the  National  Research  Council.  W.  G.  Atwood  and 
A.  A.  Johnson. 
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Bibliography  of  electroorganic  chemistry.    Max  Knobel.  Mimeographed. 

Biological  abstracts.  Union  of  American  Biological  Societies  and  the  Na- 
tional Research  Council.  (Reprinted  from  Science,  Vol.  LVIII,  1923,  pp. 
236-239.) 

The  National  Research  Council.  Vernon  Kellogg.  (Reprinted  from  the 
American  Review,  vol.  1,  No.  4,  pp.  455-459,  July  -August,  1923.) 

The  internationalization  of  science.  Albert  L.  Barrows.  (Reprinted  from 
the  American  Review,  vol.  1,  No.  4,  pp.  460-463,  July- August,  1923.) 

National  Research  Council  committee  for  research  on  sex  problems.  Earl  F. 
Zinn.  (Reprinted  from  the  Journal  of  the  American  Medical  Association,  vol. 
81,  pp.  1811-1812,  November  24,  1923.) 

Organization  and  members,  National  Research  Council,  1923-24. 

Report  of  the  committee  on  sedimentation.  Andrew  C.  Lawson,  chairman. 
Mimeographed. 

Research  information  surveys  on  corrosion  of  metals.  Nos.  1-3,  nickel, 
aluminum,  copper.    Compiled  by  H.  F.  Whittaker.  Mimeographed. 

Research  information  surveys  on  corrosion  of  metals.  Nos.  4-6,  zinc,  tin, 
and  lead.    Compiled  by  H.  F.  Whittaker.  Mimeographed. 

Agricultural  research  as  a  career.  E.  D.  Ball.  (Reprinted  from  Science, 
Vol.  LVII,  1923,  p.  597.) 

Anthropology  as  a  career.  Clark  Wissler.  Second  edition.  (Reprinted  from 
Indiana  Alumni  Quarterly,  January,  1922.) 

A  research  career  in  astronomy.  Paul  W.  Merrill.  (Reprinted  from  Science, 
Vol.  LVII,  1923,  p.  546.) 

The  field  for  chemists.  Wilder  D.  Bancroft.  Third  edition.  (Reprinted 
from  Journ.  Indust.  Eng.  Chem.,  vol.  14,  1922,  p.  156.) 

Civil  engineering  as  a  career.    W.  K.  Hatt. 

Engineering  research  as  a  career.    A.  A.  Potter. 

Forestry  as  a  career.  Henry  S.  Graves.  (Reprinted  in  revised  form  from 
Southern  Lumberman,  December  23,  1922.) 

Industrial  research  and  its  opportunities.    John  Mills. 

Mathematics  as  a  career.  C.  J.  Keyser.  (Reprinted  from  Scientific  Monthly, 
Vol.  XVII,  1923,  p.  489.) 

Research  in  the  medical  sciences.  Frederick  P.  Gay.  (Reprinted  from 
Science,  Vol.  LVII,  1923,  pp.  36.5-368.) 

Physics  as  a  career.  G.  W.  Stewart.  (Reprinted  from  Science,  Vol.  LVIII, 
1923,  p.  375.) 

Psychology  as  a  career.  C.  E.  Seashore.  (Reprinted  from  Science,  Vol.  LV, 
1922,  p.  681.) 

The  research  career  in  public  health.    David  L.  Edsall. 

Zoological  research  as  a  career.  C.  E.  McClung.  Second  edition.  (Re- 
printed from  Science,  Vol.  LIV,  1921,  p.  617.) 

An  open  letter  to  college  seniors.    C.  E.  Seashore. 

Sectioning  on  the  basis  of  ability.  C.  E.  Seashore.  (Reprinted  from  Bull. 
Am.  Absoc.  Univ.  Profs.,  Vol.  IX,  1923,  p.  9.) 

DISTRIBUTION   AND  SALES 

From  July  1,  1923,  to  June  30,  1924,  14,549  copies  of  the  various 
issues  in  the  bulletin  series  of  the  research  council  and  7,527  copies 
of  issues  of  the  reprint  and  circular  scries  were  distributed.  From 
the  beginning  to  the  present  the  total  number  of  copies  of  bulletins 
distributed  is  55,915  and  of  the  reprints  and  circulars  50,279.  The 
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receipts  for  subscriptions  to  the  bulletin  and  separate  sales  of  bul- 
letins and  numbers  in  the  reprint  and  circular  series  for  the  past 
year  totaled  $3,520.69. 

RESEARCH  FELLOWSHIPS 

The  most  outstanding  happening  during  the  year  in  connection 
with  the  research  fellowships  maintained  by  the  research  council 
was  the  pledging  by  the  Rockefeller  Foundation  of  the  sum  of 
$625,000  to  be  expended  during  the  five-year  period  beginning  July 
1,  1925,  for  the  continuing  support  of  the  series  of  fellowships  in 
physics,  chemistry,  and  mathematics.  The  first  five-year  period  of 
these  fellowships,  which  were  originally  limited  to  physics  and  chem- 
istry and  for  which  support  to  the  extent  of  $500,000  has  been 
provided  by  the  Rockefeller  Foundation,  expires  on  June  30,  1925, 
and  it  was  necessary  to  arrange  well  in  advance  for  a  new  period 
if  the  undertaking  i^^as  to  be  continued,  as  appointment  to  these 
fellowships  are  sometimes  necessarily  made  as  long  as  six  months 
in  advance  of  the  period  of  actual  incumbency.  The  success  of  the 
undertaking  has  been  such  that  the  foundation  readily  agreed  to 
continue  its  financial  support  for  a  second  five-year  period  and  to 
increase  it  by  $125,000,  so  that  fellowships  might  also  be  granted 
in  mathematics  as  well  as  in  physics  and  chemistry. 

These  fellowships  are  granted  only  to  men  and  women  who  have 
comparatively  recently  made  their  doctor's  degree  or  have  equivalent 
qualifications,  and  are  granted  only  for  the  purpose  of  carrying  on 
research  work  in  well-equipped  university  or  other  laboratories 
under  the  general  direction  of  competent  specialists.  The  appoint- 
ments to  the  fellowships  are  made  by  a  special  board  of  outstanding 
physicists,  chemists,  and  mathematicians.  The  stipends  attached 
to  the  fellowships  are  intended  to  enable  their  holders  to  give  all 
of  their  time  and  attention  to  the  research  work. 

Similar  series  of  research  fellowships  are  maintained  by  the  council 
in  the  medical  sciences  and  the  biological  sciences  (including  zoology, 
botany,  anthropology,  and  psychology).  For  the  administration  of 
each  of  these  two  series  a  special  board  of  leading  specialists  exists, 
with  functions  similar  to  those  performed  by  the  board  for  physics, 
chemistry,  and  mathematics.  The  series  in  the  medical  sciences  is 
supported  for  a  five-year  period  by  a  grant  from  the  Rockefeller 
Foundation  of  $250,000  and  a  grant  of  the  same  amount  from  the 
General  Education  Board,  making  $500,000  in  all.  The  series  in 
the  biological  sciences  is  supported  for  a  five-year  period  by  a  grant 
from  the  Rockefeller  Foundation  of  $375,000.  The  total  grants, 
therefore,  for  these  research  fellowships  have  now  reached  the  sum 
of  $2,000,000.    About  100  men  and  women  have  been  holding  these 
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research  fellowships  during  the  past  year.  (The  names  of  the  mem- 
bers of  the  special  boards  in  charge  of  these  fellowships,  together 
with  the  names  of  the  fellows  now  holding  fellowships,  are  given 
elsewhere  in  this  report.    See  Appendix  A.) 

In  addition  to  these  well-endowed  series  of  fellowships,  the  council 
has  received  funds  in  smaller  amounts  from  several  other  sources 
for  the  maintenance  of  research  fellowships  in  certain  biological 
fields.  These  are  referred  to  in  detail  later  in  the  report.  (See 
section  on  division  of  biology  and  agriculture  and  Appendix  A.) 

SPECIAL  ORGANIZATIONS  AFFILIATED  WITH  THE  COUNCIL 

In  addition  to  the  undertakings  immediately  maintained  by  the 
research  council  through  its  divisions  and  committees,  certain 
special  organizations  have  been  materially  aided  by  the  council  as 
regards  initiation,  development,  and  support,  and  are  now  in  the 
position  of  semi-independent  bodies  maintaining  more  or  less  close 
affiliation  with  the  coimcil  which  acts  as  scientific  adviser  and  fiscal 
depositary  for  them. 

Tlie  most  recently  established  organization  of  this  sort  is  the 
Tropical  Plant  Research  Foundation  which  is  an  outgrowth  of  a  special 
committee  of  the  councirs  division  of  biology  and  agriculture,  but 
which  is  now  an  incorporated  body  for  the  carrying  on  of  extended 
investigations  of  the  diseases  of  useful  tropical  plants,  especially 
sugar  cane,  and  is  supported  for  a  five-year  period  by  funds  to  the 
extent  of  $500,000  provided  by  the  Cuban  Sugar  Club,  an  organiza- 
tion of  Cuban  sugar  planters.  The  foundation  is  controlled  by 
a  board  of  trustees  of  nine  members,  of  whom  five  are  leading  scientific 
men,  one  of  these  representing  the  research  council,  and  four  are 
prominent  representatives  of  business  interests  in  useful  tropical 
plants.  The  director  of  the  foundation  is  Dr.  W.  A.  Orton,  formerly 
of  the  Bureau  of  Plant  Industry  of  the  United  States  Department  of 
Agriculture.  Provision  is  made  for  three  advisory  committees 
representing,  respectively,  the  division  of  biology  and  agriculture  of 
the  Research  Council,  the  American  Phytopathological  Society,  and 
the  American  Association  of  Economic  Entomologists. 

The  Crop  Protection  Institute,  an  organization  for  the  promotion 
and  maintenance  of  research  in  connection  with  insect  and  plant  pests 
of  American  crops  which  was  developed  by  the  initiative  and  assist- 
ance of  the  research  council  and  comprises  a  membership  of  about 
250  professional  economic  entomologists,  plant  pathologists,  and 
agricultural  chemists,  together  with  30  representatives  of  chemical 
and  general  industrial  companies  interested  in  the  matter  of  the 
manufacture  of  fungicides  and  insecticides  and  apparatus  for  their 
use,  is  now  a  permanent  and  self-supporting  organization  of  much 
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vigor  and  activity.  During  the  past  year  it  has  had  about  $20,000  to 
spend  on  its  current  investigational  work,  and  has  in  addition  main- 
!  tained  nuie  special  research  fellowships. 

Another  scientific  institute,  similarly  set  up  largely  by  the  initiative 
and  under  the  sponsorship  of  the  research  council,  for  the  promotion 
of  more  scientific  methods  in  the  making  of  chronometers,  watches, 
and  other  related  instruments  of  precision  and  movement,  is  the 
Horological  Institute  of  America,  now  on  a  permanent  and  practically 
independent  basis  and  showing  a  praiseworthy  activity.  It  is  giving 
special  attention  to  the  development  of  standards  of  training  and 
efficiency  among  workmen  and  has  enlisted  in  connection  with  this 
endeavor  the  cooperation  of  the  United  States  Bureau  of  Standards. 

Concilium  Bibliographicum  is  an  institution  of  biological  bibliog- 
raphy established  in  Zurich,  Switzerland,  in  1895,  by  the  American 
zoologist.  Dr.  H.  H.  Field,  which  had  developed  under  his  direction 
a  useful  system  of  prompt  bibliographic  service  in  both  card  and  book 
form  for  zoologists,  anatomists,  physiologists,  and  paleontologists,  but 
was  nearly  wrecked  by  the  war  and  the  sudden  death  of  the  founder 
and  manager.  As  about  one-third  of  the  subscribers  to  its  bibliog- 
raphic service  were  American  universities,  libraries,  scientific 
organizations,  and  workers,  it  seemed  advisable  to  try  to  bring  special 
American  effort  and  support  to  bear  on  the  situation.  The  National 
Research  Council,  with  the  financial  assistance  of  the  Rockefeller 
Foundation  to  the  extent  of  S85,000,  has  been  able  to  rehabilitate  the 
concilium  and  to  assist  in  its  maintenance  through  a  period  of  five 
years.  The  concilium  has  been  reorganized  under  the  direction  of 
a  special  commission  representing  the  Natiohal  Research  Council  and 
the  Swiss  Society  of  Natural  Sciences,  and  has  now  caught  up  with  its 
preparation  and  distribution  of  bibliographic  references  to  papers  and 
books  published  during  and  since  the  war.  Its  present  director  is 
Dr.  J.  Strohl,  a  well-known  professor  of  zoology  in  the  University  of 
Zurich. 

RESIGNATION  OF  TREASURER 

At  the  meeting  of  the  executive  board  on  April  29,  1924,  the 
permanent  secretary  announced  the  resignation  of  Dr.  F.  L. 
Ransome  as  treasurer  of  the  National  Academy  of  Sciences,  and 
hence  of  the  National  Research  Council,  and  stated  that  Doctor 
Ransome  has  acted  as  treasurer  of  the  National  Academy  of  Sciences 
and  of  the  National  Research  Council  for  a  period  of  five  years  and 
has  borne  the  responsibilities  of  his  office  with  rare  fidelity  and 
keen  business  judgment.  His  resignation  was  made  necessary  by 
the  severance  of  his  connection  with  the  United  States  Geological 
Survey  and  his  removal  from  Washington  to  become  head  of  the 
department  of  geology  in  the  University  of  Arizona  at  Tucson. 
28561°— S.  Doc.  185,  68-2  6 
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The  executive  board  adopted  the  following  resolution: 

That  the  National  Research  Council  has  learned  with  deep  regret  of  the 
resignation  of  Dr.  F.  L.  Ransome  as  treasurer  of  the  National  Academy  of 
Sciences  and  ex  officio  treasurer  of  the  National  Research  Council,  and  hereby 
records  its  sincere  appreciation  of  the  faithfulness  and  noteworthy  services 
rendered  by  him  during  his  tenure  of  office. 

NOBEL  PRIZE  IN  PHYSICS  TO    DR.  R.  A.  MILLIKAN 

It  1!!  a  pleasure  to  record  that  the  Nobel  prize  in  physics  for  1924 
has  been  awarded  to  Dr.  R.  A.  Millikan,  director  of  the  Norman 
Bridge  Laboratory  of  Physics,  California  Institute  of  Technology, 
and  vice  chairman  of  the  council  and  chairman  of  its  division  of 
foreign  relations. 

FINANCIAL  SUPPORT 

During  the  fiscal  year  ending  June  30,  1924,  the  activities  of  the 
National  Research  Council  were  supported  by  funds  derived  from 
various  sources.  The  following  gives  the  main  sources  of  these 
funds : 

(1)  For  general  maintenance  expenses  of  the  National  Research 
Council  the  Carnegie  Corporation  of  New  York  contributed  $182,500. 
This  corporation  also  contributed  $1,500  for  conferences  on  vocational 
problems. 

(2)  From  the  Rockefeller  Foundation  the  following  amounts 
were  received  for  the  special  purposes  indicated:  For  national 
research  fellowships  in  physics  and  chemistry,  year  1923,  $41,592.21, 
and  for  the  same  purpose,  year  1924,  $60,011.69;  for  fellowships  in 
medicine,  year  1923,  $18,342.76,  and  for  the  same  purpose,  year  1924, 
$16,119.58;  for  fellowships  in  the  biological  sciences,  year  1923, 
$12,920.40,  and  for  the  same  purpose,  year  1924,  $14,333.95;  for 
the  rehabilitation  and  maintenance  of  Concilium  Bibliographicum, 
year  1923,  $5,000,  and  for  the  same  purpose,  year  1924,  $15,000. 
Total  from  the  Rockefeller  Foundation  $183,320.59. 

(3)  From  the  General  Education  Board  contributions  were  re- 
ceived as  follows:  For  fellowships  in  medicine,  j^ear  1923,  $18,342.76, 
and  for  the  same  purpose,  year  1924,  $16,119.58.  Total  from  the 
General  Education  Board,  $34,462.34. 

(4)  From  the  Commonwealth  fund  $2,000  for  special  work  of 
the  division  of  educational  relations. 

(5)  From  the  International  Education  Board  $4,600  for  research 
fellowships. 

(6)  From  various  organizations  for  the  Advisory  Board  on  High- 
way Research,  $14,229. 

(7)  From  various  organizations,  chieliy  railroads,  fgr  marine  piling 
investigations,  $12,560. 


NATIONAL  ItESEARCH  COUNCIL 


73 


(8)  From  the  Chemical  Foundation,  $1,500  for  standardization  of 
biological  stains. 

(9)  From  Laura  Spclman  Rockefeller  Memorial;  for  migrations 
research,  year  1924,  $45,000. 

(10)  From  Russell  Sage  Foundation;  for  a  study  of  the  problems 
of  migration,  year  1923,  $1,000,  and  for  the  same  purpose,  year 
1924,  $3,750.    Total,  $4,750. 

(11)  From  a  private  donor,  through  the  Bureau  of  Social  Hygiene, 
for  research  in  problems  of  sex,  $41,892.11. 

(12)  From  various  organizations  for  International  Critical  Tables, 
$38,872. 

(13)  From  various  organizations  for  Crop  Protection  Institute, 
$1,093.53;  sulfur  fellowships,  $3,750;  scalecide  investigation,  $4,500; 
crown  gall  investigation,  $2,400;  furfural  investigation,  $3,000; 
calcium  arsenate  investigation,  $200. 

(14)  From  the  Texas  Gulf  Sulphur  Co.  for  the  support  of  sulfur 
fellowships,  division  of  biology  and  agriculture,  $7,000. 

(15)  Other  contributions  included:  From  Julius  Rosenwald  for 
the  support  of  a  fellowship  in  biology,  $2,500;  from  the  Southern 
Pine  Association  for  the  committee  on  forestry,  $583.33;  from  various 
organizations  for  the  food  and  nutrition  committee,  $1,200;  from 
various  individuals  for  international  auxiliary  language,  $350;  from 
royalties  on  national  intelligence  tests,  $2,440.36;  for  annual  tables 
of  constants,  $2,302;  from  National  Livestock  and  Meat  Board  for 
fellowships,  $4,500;  for  the  American  Bureau  of  Welding,  $1,750; 
from  American  Hard  Seed  Association  for  fellowships  in  seed  germina- 
tion, $1,641.40;  for  a  geologic  map  of  Oklahoma,  $349.18;  from  sub- 
scriptions for  Concilium  Bibliographicum,  $2,582.81. 

Activities  of  Divisions  and  Committees 

division  of  federal  relations 

The  work  of  the  coimciFs  division  of  Federal  relations  has  been 
largely  concerned  with^  continuing  the  contacts  of  the  National 
Research  Council  previously  established  with  the  various  Govern- 
ment departments  and  developing  a  better  understanding  of  the 
kind  of  aid  that  can  be  given  these  departments  by  such  an  organiza- 
tio'b  as  the  council. 

It  is  not  possible  to  make  a  specific  statement  of  the  results  of 
the  work  in  these  directions,  but  it  can  be  said  that  the  divisions  of 
the  council  have  been  approached  in  many  instances  and  their 
representatives  called  in  consultation.  That  this  has  been  done  can 
largely  be  attributed  to  the  fact  that  there  is  a  member  of  each  of 
the  scientific  bureaus  of  the  Government  on  the  division  interested 
in  furthering  scientific  research  in  his  particular  field. 
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DIVISION  OF  FOREIGN  RELATIONS 

International  scientific  meetings. — During  the  year  the  National 
Research  Council  has  been  represented  at  a  number  of  international 
scientific  meetings  by  officially  accredited  delegates,  as  follows: 

Second  Pan-Pacific  Science  Congress,  Sydney  and  Melbourne,  August  13- 
September  3,  1923:  Nevin  M.  Fenneman,  professor  of  geology  and  geography, 
University  of  Cincinnati;  T.  Wayland  Vaughan,  geologist,  United  States  Geologi- 
cal Survey,  Washington.  The  total  delegation  from  the  United  States,  Hawaii, 
and  the  Philippine  Islands  included  28  members. 

World  Dairy  Conference,  Washington,  Philadelphia,  Syracuse,  October  1-10, 
1923:  J.  A.  Gamble,  professor  of  dairy  husbandry.  University  of  Maryland. 

Fourth  International  Soil  Conference,  Rome,  May  11-19,  1924:  B.  M.  Duggar, 
Missouri  Botanical  Garden,  St.  Louis;  J.  G.  Lipman,  dean  of  agriculture.  New 
Jersey  Agricultural  Experiment  Station,  New  Brunswick;  C.  F.  Marbut,  Bureau  of 
Soils,  United  States  Department  of  Agriculture,  Washington. 

Congress  of  Industrial  Chemistry,  Bordeaux,  June  15-20,  1924:  No  accredited 
representative,  but  J.  Enrique  Zanetti,  chairman  of  the  division  of  chemistry 
and  chemical  technology,  National  Research  Council,  was  present. 

International  Union  of  Pure  and  Applied  Chemistry,  Copenhagen,  June  26- 
July  1,  1924:  Delegates  to  the  council.  Wilder  D.  Bancroft,  chairman,  professor 
of  physical  chemistry,  Cornell  University;  J.  Enrique  Zanetti,  secretary,  chair- 
man of  the  division  of  chemistry  and  chemical  technology  of  the  National 
Research  Council  for  1923-24,  and  associate  professor  of  chemistry,  Columbia 
University;  W.  A.  Noyes,  professor  of  chemistry.  University  of  Illinois;  Walter 
T.  Taggart,  professor  of  chemistry.  University  of  Pennsylvania.  Delegates  to 
the  assembly,  Maj.  E.  J.  Atkisson,  military  attach^,  American  Embassy,  London; 
F.  E.  Breithut,  commercial  attache,  American  Embassy,  Paris;  R.  A.  Millikan, 
chairman,  division  of  foreign  relations.  National  Research  Council,  and  director, 
Norman  Bridge  Laboratory  of  Physics,  California  Institute  of  Technology; 
H.  C.  Fuller,  consisting  chemist,  Washington,  D.  C;  Atherton  Seidell,  Hygienic 
Laboratory,  United  States  Public  Health  Service,  Washington. 

World  Power  Conference,  Gano  Dunn,  chairman.  National  Research  Council 
and  president,  J.  G.  White  Engineering  Corporation,  New  York  City  (unable  to 
attend) ;  R.  A.  Millikan,  chairman,  division  of  foreign  relations.  National  Re- 
search Council,  and  director,  Norman  Bridge  Laboratory  of  Physics,  California 
Institute  of  Technology,  Pasadena,  Calif.;  Maurice  Holland,  director,  division  of 
engineering  and  industrial  research.  National  Research  Council,  New  York  City. 

International  Management  Congress,  Prague,  July  21-24,  1924:  Maurice 
Holland,  director,  division  of  engineering  and  industrial  research,  National 
Research  Council,  New  York  City. 

International  Conference  on  Health  Problems  in  Tropical  America,  Kingston, 
Jamaica,  July  23- August  12,  1924:  Maj.  Henry  J.  Nichols,  Army  Medical 
School,  Washington,  D.  C. 

International  Mathematical  Union,  Toronto,  August  11-16,  1924:  A.  B. 
Coble,  professor  of  mathematics,  University  of  Illinois;  Luther  P.  Eisenhart, 
professor  of  mathematics,  Princeton  University;  E.  V.  Huntington,  professor  of 
mechanics.  Harvard  University;  R.  G.  D.  Richardson,  professor  of  mathematics, 
Brown  University;  H.  L.  Reitz,  professor  of  mathematics,  University  of  Iowa; 
Virgil  Snyder,  professor  of  mathematics,  Cornell  University. 

International  Mathematical  Congress,  Toronto,  August  11-16,  1924  A.  B. 
Coble,  professor  of  mathematics,  University  of  Illinois;  Luther  P.  Eisenhart, 
professor  of  mathematics,  Princeton  University;  E.  V.  Huntington,  professor  of 
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mechanics,  Harvard  University;  R.  G.  D.  Richardson,  professor  of  mathematics, 
Brown  University;  H.  L.  Reitz,  professor  of  mathematics.  University  of  Iowa; 
Virgil  Snyder,  professor  of  mathematics,  Cornell  University. 

International  Geodetic  and  Geophysical  Union,  Madrid,  October  1-10,  1924: 
L.  A.  Bauer,  director,  department  of  terrestrial  magnetism  of  the  Carnegie 
Institution  of  Washington,  Washington,  D.  C;  William  Bowie,  Chief,  Division 
of  Geodesy,  United  States  Coast  and  Geodetic  Survey,  Washington,  D.  C; 
Harry  Fielding  Reid,  professor  of  dynamic  geology  and  geography,  Johns  Hopkins 
University;  H.  H.  Kimball,  United  States  Weather  Bureau,  Washington,  D.  C. 

Special  missions. — At  the  invitation  of  the  League  of  Nations, 
the  council  authorized  the  attendance  of  Dr.  J.  R.  Schramm,  execu- 
tive secretary  of  the  counciFs  division  of  biology  and  agriculture  and 
editor  of  Botanical  Abstracts,  at  a  meeting  of  the  subcommittee  on 
bibliography  of  the  League  of  Nations'  committee  on  international 
intellectual  cooperation,  held  in  Geneva  (Switzerland)  on  July  24, 
1923.  The  expenses  of  Doctor  Schramm's  trip  were  paid  by  the 
League  of  Nations  secretariat. 

By  agreement  with  the  Rockefeller  Foundation,  and  with  the 
financial  support  of  the  foundation,  Dr.  C.  E.  McClung  and  Dr. 
J.  R.  Schramm,  representing  the  National  Research  Council  and  the 
Union  of  American  Biological  Societies,  spent  most  of  the  summer 
of  1924  in  Europe  for  the  sake  of  personal  conferences  with  leading 
biologists  in  England,  Scotland,  Belgium,  France,  Switzerland, 
Italy,  Germany,  and  Austria  and  representatives  of  major  European 
biological  societies  and  bibliographic  services  in  the  interests  of  the 
movement  for  establishing  an  inclusive  international  biological 
abstracts  service. 

International  dues. — The  National  Research  Council  is  a  member 
of  the  International  Research  Council  and  its  affiliated  unions. 
Certain  of  the  research  council's  divisions  act  as  the  American 
sections  of  these  unions.  The  annual  dues  to  the  International 
Research  Council  and  these  various  unions  for  the  year  1924  were 
included  at  the  request  of  the  National  Academy  of  Sciences  in  the 
appropriation  bill  for  the  State  Department  for  the  fiscal  year  end- 


ing June  30,  1925,  as  follows: 

International  Research  Council,  2,000  francs   $240 

International  Astronomical  Union,  12,000  francs   1,  440 

International  Union  of  Pure  and  Applied  Chemistry,  4,500  francs   540 

International  Geodetic  and  Geophysical  Union,  20,800  francs  2,  496 

International  Mathematical  Union,  1,000  francs   120 

International  Union  of  Scientific  Radio-Telegraphy,  1,600  francs   192 


Committee  on  Pacific  investigations. — The  division's  important 
conmiittee  on  Pacific  investigations  has  been  active  throughout  the 
year.  Through  the  cooperation  of  the  research  council,  United 
States  Navy,  United  States  Bureau  of  Biological  Survey,  and  the 
American  Museum  of  Natural  History,  a  scientific  expedition,  known 
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as  the  Tanager  expedition,  was  sent  during  the  summer  of  1923  to 
Laysan,  Midway,  and  other  islands  lying  northwest  of  the  Hawaiian 
group  proper.  The  expedition  covered  about  four  months  of  oper- 
ation and  was  distinctly  successful.  One  of  the  most  important 
results  was  the  discovery  on  the  island  of  Nihoa,  an  almost  inaccessible 
rocky  islet  some  hundreds  of  miles  from  other  land,  of  ancient  remains 
of  temples  and  other  works  of  a  religious  nature  built  by  one  of  the 
older  Polynesian  peoples.  Through  the  further  cooperation  of  the 
research  council,  the  Bishop  Museum,  and  the  United  States  Navy, 
other  expeditions  in  the  South  Pacific  were  planned  for  1924.  The 
research  council  at  the  invitation  of  the  Hydrographic  Office  of  the 
United  States  Navy  prepared  memoranda  of  plans  for  extensive 
hydrographic  work  in  the'  Pacific. 

Annual  meeting. — The  annual  meeting  of  the  division  was  held 
April  27,  1924,  at  which  the  followiug  matters  were  particularly 
discussed : 

(a)  Proposed  American  national  commission  to  cooperate  with  the 
League  of  Nations^  committee  on  international  intellectual 
cooperation. 

(ft)  Present  status  of  the  movement  for  bibliographic  and  abstract- 
ing work  with  relation  to  scientific  literature. 

(c)  Matters  of  general  policy  of  international  scientific  relationship 
including  the  possibility  of  greater  autonomy  on  the  part  of  inter- 
national imions  aflSliated  with  the  International  Research  Coimcil. 

DIVISION  OF  STATES  RELATIONS 

Chairman, — Dr.  Henry  S.  Graves,  dean  of  the  School  of  Forestry 
of  Yale  University,  having  accepted  the  additional  position  of  provost 
of  the  university,  found  it  necessary  to  resign  the  chairmanship  of 
the  division  on  November  1,  1923.  Doctor  Barrows,  vice  chairman, 
acted  as  chairman  for  the  remainder  of  the  year.  At  the  annual 
meeting  of  the  division  held  on  June  5,  1924,  Dr.  A.  F.  Woods,  presi- 
dent of  the  University  of  Maryland,  was  elected  chairman. 

Rejyort  on  financial  control  of  State  scientific  agencies. — Prof.  L,  D. 
White,  of  the  department  of  political  science  of  the  University  of 
Chicago,  who  was  requested  last  year  to  make  a  study  of  the  effect 
which  the  tendency  toward  centralization  of  power  through  the 
recent  movement  for  reorganization  of  State  government  has  upon 
the  scientific  governmental  agencies  of  the  State,  completed  his  report, 
entitled  ^'An  evaluation  of  the  system  of  central  financial  control  of 
research  in  vState  government.^'  The  report  covers  an  examination 
of  systems  of  financial  control  in  the  States  of  Wisconsin,  Illinois, 
Ohio,  and  Michigan,  particularly  as  this  control  affects  the  operations 
of  the  scientific  agencies  of  these  States.    Professor  White's  report 
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also  includes,  by  way  of  comparison,  an  analysis  of  the  method  of 
administration  of  research  funds  in  the  University  of  Chicago  and  in 
:  certain  industrial  corporations  which  maintain  large  research  estab- 
lishments. The  report  was  presented  at  the  annual  meeting  of  the 
division  on  June  5,  1924,  and  was  recommended  by  the  division  for 
publication. 

Surveys. — The  division  has  arranged  for  the  following  surveys  simi- 
lar to  the  survey  made  in  1922  and  1923  by  Professor  White  for 
Illinois,  and  work  on  them  is  under  way: 

(a)  A  survey  of  scientific  activities  and  research  facilities  and  of 
conditions  attending  the  scientific  work  of  the  State  departments  in 
Ohio;  by  Dr.  Earl  L.  Shoup  of  the  department  of  political  science. 
Western  Reserve  University,  under  the  direction  of  Prof.  A.  R. 
Hatton. 

(&)  A  similar  study  for  Michigan;  by  Dr.  James  Hart,  of  the 
department  of  political  science,  University  of  Michigan,  under  the 
direction  of  Prof.  Thomas  H.  Reid. 

(c)  A  similar  survey  in  Wisconsin;  by  Dr.  Joseph  P.  Harris,  under 
the  direction  of  Prof.  Frederick  A.  Ogg,  professor  of  political  science, 
University  of  Wisconsin. 

Annual  meeting, — To  the  annual  meeting  of  the  division  held  on 
June  6  were  invited  members  of  the  various  Federal  bureaus  having 
relations  with  State  scientific  work  and  also  a  number  of  State 
officials.  The  attendance  on  the  part  of  these  guests  was  large  and 
they  took  part  in  a  general  discussion  of  the  report  of  Professor 
White  made  at  the  meeting  as  referred  to  above.  This  general  dis- 
cussion was  led  by  Dean  A.  R.  Mann,  of  the  New  York  State  College 
of  Agriculture. 

DIVISION  OF  EDUCATIONAL  RELATIONS 

The  greater  part  of  the  activities  of  the  counciFs  division  of  educa- 
tional relations  during  the  past  year  has  centered  about  its  interest 
in  the  problem  of  the  gifted  student.  To  bring  this  problem  to  the 
special  attention  of  the  administrative  officers  and  faculties  of  colleges 
and  universities  of  the  country  Dr.  C.  E.  Seashore,  dean  of  the 
graduate  school  and  head  of  the  department  of  philosophy  and 
psychology  of  the  University  of  Iowa,  continued  through  the  year  his 
visits  to  principal  colleges  and  universities.  He  made  three  trips; 
one  in  November,  1923,  to  13  institutions  in  Nebraska,  Colorado, 
Wyoming,  Montana,  North  Dakota,  and  Minnesota;  one  in  Febru- 
ary, 1924,  to  15  institutions  in  Kansas,  Oklahoma,  Texas,  Arkansas, 
and  Missouri;  and  one  in  May,  1924,  to  six  institutions  in  Iowa  and 
South  Dakota.    In  connection  with  his  visits  Dean  Seashore  has 
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made  it  a  practice  to  arrange  for  the  special  appointment  of  a  member 
of  the  faculty  of  each  institution  visited  through  whom  the  division 
shall  maintain  special  touch  with  the  institution.  More  than  30 
such  appointments  were  made  during  the  year. 

Report  on  honors  courses,— At  the  request  of  the  division,  and 
using  material  collected  by  it,  President  Aydelotte,  of  Swarthmore 
College,  prepared  a  report  on  honors  courses  as  at  present  developed 
in  American  colleges  and  universities,  which  was  published  in  February 
and  has  been  given  wide  distribution.  This  report  attracted  much 
attention.  The  division  is  making  arrangements  for  a  special  con- 
ference on  honors  courses  to  be  held  at  the  University  of  Iowa  and  to 
be  attended  by  representatives  of  a  score  or  more  of  leading  colleges 
and  universities  in  the  Middle  West. 

Research  career  luUetins, — During  the  year  the  division  con- 
tinued its  preparation,  publication,  and  distribution  of  special 
bulletins  written  by  competent  authorities  pointing  out  the  possibilities 
of  research  careers  in  different  special  fields  of  science.  About  25,000 
copies  of  these  bulletins  have  been  sent  out,  on  the  special  request  of 
presidents  and  deans  of  colleges  and  universities,  to  be  distributed 
among  selected  students  of  the  upper  classes.  The  list  of  these 
bulletins  with  their  authors  which  have  up  to  the  present  been 
published  in  various  technical  journals  and  distributed  by  the  divi- 
sion is  as  follows: 

Agricultural  Research  as  a  Career.    E.  D.  Ball,  director  of  scientific  work, 
United  States  Department  of  Agriculture. 

Anthropolgy  as  a  Career.    Clark  Wissler,  curator  of  anthropology,  American 
Museum  of  Natural  History,  New  York  City. 

A  Research  Career  in  Astronomy.    Paul  W.  Merrill,  Mount  Wilson  Observa- 
tory, Pasadena,  Calif. 

The  Field  for  Chemists.    W.  D.  Bancroft,  professor  of  physical  chemistry, 
Cornell  University,  Ithaca,  N.  Y. 

Engineering  Research  as  a  Career.    A.  A.  Potter,  dean  of  schools  of  engineering, 
Purdue  University,  Lafayette,  Ind. 

Forestry  as  a  Career.    Henry  S.  Graves,  dean,  school  of  forestry,  Yale  Uni- 
versity, New  Haven,  Conn. 

Civil  Engineering  as  a  Career.    William  K.  Hatt,  professor  of  civil  engineering, 
Purdue  University,  Lafayette,  Ind. 

Research  in  Electrical  Engineering.    William  Spraragen,  secretary,  division  of  ' 
engineering.  National  Research  Council.  • 

Geology  as  a  Career.    H.  P.  Little,  professor  of  geology,  Clark  University, 
Worcester,  Mass. 

Geography  as  a  Career.    H.  P.  Little,  professor  of  geology,  Clark  University, 
Worcester,  Mass. 

Industrial  Research  and  Its  Opportunities.    John  Mills,  personnel  director. 

Western  Electric  Co.,  New  York  City. 
The  Study  of  Life  as  a  Thing  Worth  Doing.    Albert  L.  Barrows,  vice  chairman, 

division  of  States  relations,  National  Research  Council. 
Mathematics  as  a  Career.    C.  J.  Keyser,  professor  of  mathematics,  Columbia 

University,  New  York  City. 
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Research  in  the  Medical  Sciences.  F.  P.  Gay,  professor  of  bacteriology,  Colum- 
Phy       r:^Sr"      W  professor  of  physics.  University  of 

PsycS/ra^l^  :^T^:^r^^z£^^^ 

W  V  BSam.  professor  of  applied  psychology,  Carnegie  Institute  of  Tech- 
nology, Pittsburgh,  Pa^  Graduate  School,  professor 
"naVh^I^gfatJ  ^                                of  psychology  and  philosophy, 

rj^^cl^i^  pTbhc'^SkirDavid  L.  Edsall,  professor  of  n^edicine 
The  Research  ^^l^^J'^J^  Harvard  University,  Boston,  Mass. 

Zoolotcal  — %T^^^^^^^^  E.  McClung,  professor  of  zoology,  Univer- 

sity  of  Pennsylvania,  Philadelphia,  Pa. 
Sectionmg  dasses  on  the  ham  ofalilUy.-The  division  has  extended 
some  finTncial  assistance  to  committee  G  of  the  Amencan  Asso^atK^^^ 
of  UniTersity  Professors  on  methods  of  mcreasmg  the  mtellectual 
interest  and  raising  the  intellectual  standards  of  undergraduates, 
t  ^Trlted  and  diftributed  an  edition  of  2  000  cop.es  of  a  P^^^^^^^ 
Dean  Seashore  on  "Sectioning  classes  on  the  basis     abdi^^'  ^"f 
inally  published  under  the  auspices  of  the  committee  m  the  bul  etui 
of  the  association.    The  division  is  further  cooperating  with  com- 
mittee G  n  obtaining  information  on  the  extent  to  which  the  method 
S  sectionS^g  classes%n  the  basis  of  ability  is  now  bemg  used  m 
American  colleges  and  universities.  *  ^  ^v,, 

Survey  of  schools  for  the  deaf-A  survey  of  schools  for  the  deaf  in 
thrrountry,  with  special  attention  to  the  scientific  problems  m- 
loTved  in  the  instruction  of  the  deaf,  is  being  conducted  under  the 
dkection  of  a  special  committee  established  by  the  division  composed 
of  the  following  members:  Vernon  Kellogg,  chairman,  division  of 
Educational  relations.  National  Research  Council;  Ludvig  Hektoen, 
Sairman,  division  of  medical  sciences.  National  Research  Council; 
K  SWoodworth,  chairman,  division  of  anthropology  and  psychology 
National  Resea;ch   Council;  Percival  Hall,  P-f ^^^^^^^^^^ 
College  representing  the  Convention  of  American  Instructors  of  the 
Deaf  and  the  Conference  of  Superintendents  and  Principals  of  Ameri- 
can Schools  for  the  Deaf ;  Dr.  C.  W.Richardson,  Was» 
representing  the  permanent  committee  of  the  deaf  child  of  the  Amen 
can  MeM  Association;  Dr.  A.  L.  E.  Crouter,  supermtendent  of  the 
Pennsylvania  Institution  for  the  Deaf  and  Dumb,  Mount  Airy,  Pa 
representing  the  American  Association  to  Promote  the  Teaching  o 
Sl^^^^^^^^^^^^  Dr.  Rudolph  Pintner  professor  of  educational 

psvchology.  Teachers  College,  Columbia  University. 
This  sur;ey  is  being  carried  on  with  the  financ,a  support  of  the 
Laura  Spleman  Rockefeller  Memorial  to  the  extent  of  $12,740. 
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Financial  assistance  from  the  Commonwealth  fund. — The  Common- 
wealth fund  appropriated  the  sum  of  $8,000  for  the  support  during 
the  years  1924  and  1925  of  the  division's  special  work  on  the  problem 
of  the  gifted  student. 

RESEARCH  INFORMATION  SERVICE 

Reorganization. — The  executive  board  of  the  council  at  its  meeting  | 
on  May  12,  1923,  decided  to  limit  the  field  of  activity  of  the  research 
information  service  in  certain  respects  and  accordingly  reduced  the 
appropriation  of  the  service  for  the  year  1923-24  to  rather  less  than 
two-thirds  of  the  amount  appropriated  for  1922-23.  It  also  modified 
the  scheme  of  organization  of  the  service  somewhat  and  appointed  a 
director,  in  the  person  of  J.  David  Thompson,  to  reorganize  the 
service  on  the  reduced  basis. 

During  the  year  the  executive  committee  of  the  service,  after  full 
consideration,  recommended  to  the  members  of  the  division  that  it 
should  approve  of  the  following  proposals  to  be  made  to  the  executive 
board  of  the  council: 

(a)  That  the  divisional  form  of  administration  of  the  service  be 
given  up;  and 

(6)  That  the  service  be  administered  by  a  special  committee  of  the 
board  and  a  responsible  director  and  staff. 

The  executive  board  of  the  council,  at  its  meeting  on  April  29, 
1924,  approved  these  proposals  and  ordered  the  adoption  of  the  new 
plan  proposed  for  the  administration  of  the  research  information 
service. 

This  reorganization,  together  with  certain  arrangements  made 
with  the  division  of  engineering  and  mdustrial  research,  whereby 
this  division  was  to  take  over  industrial  and  engineering  inquiries, 
made  possible  a  further  reduction  in  the  appropriation  required  to 
carry  on  research  information  service  during  the  year  1924-25. 

By  discontinuing  active  development  of  the  personnel  file  of  Ameri- 
can scientific  investigators  and  restricting  work  on  this  project  to 
indexing  the  accumulated  records  as  time  permitted,  with  a  corre- 
sponding reduction  of  the  staflF,  it  was  found  possible  to  continue  all 
other  activities  of  the  service  during  the  year  without  curtailment. 
The  number  of  outside  requests  for  scientific  and  technical  informa- 
tion— 1,225  during  the  year — was  37  per  cent  less  than  in  the  preced- 
ing year,  probably  through  discontinuance  of  publicity,  which  resulted 
in  undesirable  inquiries,  because  the  main  reduction  was  in  the  number 
of  such  inquiries  from  persons  not  engaged  in  research.  The  in- 
formational service  to  scientific  investigators  throughout  the  country 
was  but  slighth^  diminished  and  the  intramural  work  for  divisions 
and  couaoittees  of  the  council,  showed  an  appreciable  increase. 
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BibliograpTiies  of  hihliograpMes, — The  first  of  the  series  of  bibli- 
ographies of   published  bibliographies   in   the   various  sciences, 
organized  by  the  research  information  service  and  compiled  by 
specialists,  was  published  during  the  year,  viz:  Prof.  E.  B.  Mathews's 
Catalogue   of   Published   Bibliographies   in   Geology,  1896-1920 
I  (Bulletin  No.  36,  228  pages).    The  second,  which  is  a  Classified  List 
I  of  Published  Bibliographies  in  Physics,  1910-1922  (Bulletin  No.  48, 
j  102  pages),  by  Dr.  Karl  K.  Darrow,  is  in  press  and  will  appear  early 
!  in  October.    The  third.  Dr.  Clarence  J.  West's  Bibliography  of 
I  Chemical  Bibliographies,  is  completed  and  ready  for  the  printer. 
I  Manuscripts  of  similar  compilations  for  mathematics  and  astronomy 
j  have  been  received  but  are  not  yet  edited. 

i  A  List  of  Manuscript  Bibliographies  in  the  Biological  Sciences, 
compiled  in  the  research  information  service,  was  issued  during  the 
year  as  reprint  and  circular  series  No.  45.  This  completes  the  series 
of  lists  of  unpublished  bibliographies. 

Bulletin  on  fellowships  and  scholarships  in  science  and  technology, — 
A  revised  bulletin  (No.  38)  on  Fellowships  and  Scholarships  for 
Advanced  Work  in  Science  and  Technology  was  prepared  by  the 
service  and  distributed  widely  to  imiversities  and  colleges  in  January. 

Corrosion  reports. — In  order  to  aid  the  work  of  the  seven  corrosion 
committees  of  the  various  national  technical  societies  as  well  as  the 
Research  Council's  committee  on  this  subject  by  supplying  a  com- 
pact smnmary  of  the  literature  on  corrosion  of  the  principal  nonf  errous 
metals,  Mr.  Harold  F.  Whittaker,  of  the  research  information  serv- 
ice, prepared  a  series  of  six  mimeographed  '^Research  information 
sm-veys  on  corrosion  of  metals,''  dealing  with  nickel,  aluminum,  cop- 
per, zinc,  tin,  and  lead.  Copies  were  distributed  as  completed  to  the 
members  of  these  committees;  the  remainder  of  the  edition,  bound  in 
sets  forming  two  volumes,  has  found  a  ready  sale  to  industrial  labora- 
tories and  chemical  engineers. 

Survey  of  research  activities  of  Government  bureaus. — Mr.  Paul  Moore, 
transferred  from  the  former  division  of  research  extension  to  the 
research  information  service  at  the  beginning  of  the  fiscal  year,  has 
resumed,  according  to  a  new  plan,  the  detailed  survey  of  research 
activities  of  Government  scientific  bureaus  in  Washington  which  was 
suspended  in  the  spring  of  1922.  At  the  end  of  the  year  he  had 
covered  practically  all  of  the  bm*eaus  in  the  United  States  Depart- 
ment of  Agriculture,  except  the  Bureau  of  Chemistry.  The  results  of 
this  survey,  organized  systematically  as  they  are  obtained,  constitute 
a  very  effective  guide  to  reliable  sources  of  information  in  the  large 
part  of  the  field  of  biology,  agricultiu*e,  and  meteorology  which  they 
cover.  Mr.  Moore  also  continues  to  devote  part  of  his  time  to  special 
work  as  secretary  of  the  Horological  Institute  of  America,  the  Crop 
Protection  Institute,  and  the  committee  of  scientific  apparatus 
makers  and  users. 


82        REPORT  OF  THB  N'ATIOKAL  ACADEMY  OF  SCIEKCES,  1924 


DIVISION  OF  PHYSICAL  SCIENCES 

Special  research  committees. — During  the  past  years,  as  has  been  the 
case  in  previous  years,  the  support  and  work  of  the  special  research 
committees  have  been  generally  recognized  as  the  principal  under- 
taking of  the  council^s  division  of  physical  sciences.  During  the 
year  1922-23  most  of  the  old  committees  ended  their  labors  and  a 
new  set  of  conamittees  was  organized.  These  committees  have  all 
continued  their  work  during  the  past  year.    They  are  as  follows: 

Algebraic  numbers.  Prof.  H.  S.  Vandiver,  chairman;  ionization 
potentials  and  related  subjects.  Dr.  Paul  D.  Foote,  chairman; 
luminescence.  Prof.  Edw.  L.  Nichols,  chairman;  radiation  in  gases, 
Dr.  E.  C.  Kemble,  chairman;  research  methods  and  technique,  Prof. 
F.  K.  Richtmyer,  chairman;  theories  of  magnetism,  Dr.  S.  J.  Barnett, 
chairman;  vision  and  photobiology.  Dr.  W.  T.  Bovie,  chairman; 
X-rays  and  radioactivity,  Prof.  A.  H.  Compton,  chairman. 

During  the  past  year  two  new  committees  have  been  appointed, 
as  follows:  Rational  transformations.  Prof.  Virgil  Snyder,  chairman; 
analysis  situs.  Prof.  J.  W.  Alexander,  chairman. 

Reports  have  been  received  from  the  chairmen  of  all  committees 
now  in  existence  and  they  all  indicate  an  active  interest  in  their 
respective  subjects.  The  work  of  each  of  these  committees  extends 
in  general,  over  two  or  three  years  and  usually  results  in  the  publica- 
tion of  one  or  more  bulletins  of  the  National  Research  Council  giving 
the  results  of  the  work  done.  During  the  past  year,  for  example, 
the  following  report  has  been  issued: 

The  Quantum  Theory,  by  E.  P.  Adams.  (Second  edition.  Re- 
vised and  enlarged.)  In  addition  a  number  of  other  reports  are  in 
progress  of  formulation. 

In  order  to  provide  for  the  continuity  of  operation  of  these  com- 
mittees there  is  necessary  a  continuity  of  financial  support.  This 
has  been  accomplished  so  far  through  a  grant  made  by  the  Rocke- 
feller Foundation  supporting  the  work  of  these  committees  during 
the  first  three  years  of  their  existence,  and  since  then  by  grants  from 
the  council  of  $5,000  a  year.  It  seems  to  be  necessary  to  continue 
such  direct  grants  from  the  council  until  it  is  found  possible  to  obtain 
special  support  for  the  committees  from  outside  sources. 

Conference  on  physics  abstracts, — Dr.  G.  S.  Fulcher,  editor  of  the 
Physical  Review,  was  appointed  as  representative  of  the  National 
Research  Council  to  attend  a  conference  in  Brussels  on  May  1  and  2, 
1924,  of  the  subcommittee  on  bibliography  of  the  committee  on 
intellectual  cooperation  of  the  League  of  Nations,  this  conference 
having  been  arranged  to  consider  the  question  of  abstracts  in  physics 
and  physical  chemistry.  The  expenses  of  Doctor  Fulcher^s  trip  w^re 
paid  by  the  secretariat  of  the  League  of  Nations. 
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Conference  of  scientific  apparatus  maJcers  and  users, — A  conference 
of  apparatus  makers  and  users  was  held  in  the  National  Academy- 
Research  Council  building  in  Washington  on  April  24,  1924,  under 
the  auspices  of  the  council's  divisions  of  physical  sciences  and  of 
research  extension.  One  of  the  purposes  of  this  conference  was  to 
attempt  standardization  of  scientific  apparatus  comparable  to  what 
has  been  done  in  the  way  of  standardization  by  the  American  Chemical 
Society. 

Publication  of  mathematical  hoolcs. — The  revolving  fund  for  the 
publication  of  mathematical  books  has  begun  to  revolve.  From 
Professor  Eisenhart's  book  on  Transformation  of  Surfaces,  published 
by  the  Princeton  Press  at  a  cost  of  a  little  less  than  $900,  there  has 
been  returned  thus  far  a  little  more  than  $330.  A  second  book  by 
Professor  White,  of  Vassar,  is  soon  to  be  published  by  the  Harvard 
University  Press.  Vassar  College  has  agreed  to  pay  into  the  revolving 
fund  an  amount  equal  to  one-half  the  cost  of  publishing  this  book. 

American  section j  International  Union  of  Scientific  Radio  Teleg- 
raphy.— The  development  of  the  international  organization  of  the 
International  Union  of  Scientific  Radio  Telegraphy  has  not  progressed 
very  rapidly  during  the  past  year.  Portugal  has  organized  its  com- 
mittees and  adhered  to  the  union.  Norway,  which  adhered  in  1922, 
has  completed  its  committees,  while  Spain  and  Australia,  which  were 
reported  to  have  organized  sometime  ago,  have  not  entered  the 
union  and  nothing  further  has  been  heard  from  Japan  or  the  Nether- 
lands. Active  scientific  work  of  an  international  character  is  being 
carried  on  by  England,  France,  and  America.  The  American 
section  has  been  active  and  several  valuable  investigations  have  been 
undertaken  under  its  auspices. 

Committees  in  borderland  fields. — ^At  the  annual  meeting  of  the  divi- 
sion on  April  27,  1924,  considerable  discussion  was  had  concerning 
the  advisability  and  practicability  of  stimulating  activities  in  fields 
bordering  on  physics,  and  a  special  committee,  with  Prof.  M.  I. 
Pupin  as  chairman,  was  appointed  to  formulate  a  report  on  research 
in  such  borderland  fields. 

DIVISION  OF  ENGINEERING  AND  INDUSTRIAL  RESEARCH 

At  its  meeting  on  December  11,  1923,  the  executive  board  of  the 
coimcil  decided  to  maintain  no  longer  as  a  separate  division  the 
division  of  research  extension  but  to  merge  it  with  the  division  of 
engineering  and  to  change  the  name  of  this  division  to  division  of 
engineering  and  industrial  research.  This  action  was  taken  because 
of  an  overlapping  of  the  interests  and  activities  of  the  two  divisions 
and  the  transfer  of  the  funds-soliciting  special  function  of  the 
division  of  research  extension  to  the  office  of  the  permanent  secretary. 


84        REPOBT  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES^  1924 

Although  the  division  of  engineering  has  in  the  past  devoted  con- 
siderable attention  to  the  promotion  of  research  along  with  its  activ- 
ities on  research  projects,  it  has  now  definite  plans  under  considera- 
tion for  conducting  this  promotional  work  in  a  systematic  manner. 
The  consolidation  of  the  division  of  research  extension  with  the 
division  of  engineering  has  given  new  impetus  to  this  phase  of  the 
work.  This  research  promotion  program  is  really  an  elaboration  of 
previous  methods  found  to  be  successful.    These  plans  are  briefly: 

1.  A  carefully  planned  division  meeting  at  least  once  a  year, 
featuring  several  speakers  of  national  prominence  in  research. 
A  number  of  executives  of  large  corporations  would  be  invited  to 
these  meetings. 

2.  Scheduling  research  sessions  at  important  meetings  of  technical 
societies. 

3.  Establishing  contacts  with  trade  associations  with  the  idea  of 
making  research  work  a  part  of  their  activities. 

4.  Preparation  of  literature  specifically  designed  to  sell  the  re- 
search idea.'' 

5.  The  organization  of  an  advisory  committee  made  up  of  acknowl- 
edged national  leaders  of  industry  and  finance,  whose  function  would 
be  to  devise  ways  and  means,  suggest  channels,  and  lend  the  weight  of 
their  personal  opinions  to  impress  upon  leaders  in  business  life  an 
appreciation  of  the  benefits  and  value  of  research. 

A  more  definite  policy  in  the  selection  of  projects  and  methods  of 
operation  has  been  formulated.  It  is  hoped  in  this  way  to  limit  the 
projects  connected  with  the  division  to  a  number  which  can  be 
efficiently  handled  by  the  present  organization  and  staflF,  and  to 
select  only  those  problems,  the  solution  of  which  can  bring  about  the 
greatest  good  to  our  industries.  ^ 

Advisory  hoard  on  JiigJiway  research. — Cooperation  has  been  estab- 
lished with  a  $200,000  field  laboratory  investigation  of  the  General 
Motors  Research  Corporation.  The  new  director,  C.  M.  Upham, 
chief  engineer  of  the  North  Carolina  State  Highway  Commission, 
has  been  successful  in  estabhshing  contacts  with  the  various  State 
highway  departments  to  the  end  that  the  advisory  board  may  be  of 
more  direct  service  to  the  State  highway  departments.  Ten  thousand 
dollars  has  been  offered  the  board  for  a  fact-finding  investigation  of 
the  service  results  obtained  from  reinforced  concrete  as  compared 
with  plain  concrete  roads.  This  project  has  been  organized  and  is 
now  under  way  Two  bulletins  have  been  published  and  distributed, 
entitled  ''Proceedings  of  Third  Annual  Meeting,''  and  Minimum 
Specifications  for  Highway  Engineering  Positions.''  The  advisory 
board  on  highway  research  cooperates  closely  with  and  x^eivea 
financial  support  from  the  United  States  Bureau  of  Public  Roads. 
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American  lureau  of  welding, — A  number  of  valuable  reports  have 
appeared  in  print  during  the  past  year,  including  bulletins  on  ^^The 
Application  of  Arc  Welding  to  Ship  Construction/'  Training  Course 
•for  Electric  Arc  Welders/'  ''Present  Status  of  Arc  Welding  of  Non- 
Ferrous  Metals."  Two  important  recent  reports  are  a  73-page 
Progress  Report  No.  2  of  the  welded  rail  joint  committee,  and  ''  Welding 
of  Manganese  Steel.''  Some  of  these  investigations  are  of  the  greatest 
importance  to  industry.  Subcommittees  which  have  completed  their 
work  and  have  been  discharged  are:  Training  of  welding  operators, 
standard  tests  for  welds,  storage  tanks,  and  welding  of  pressure 
vessels. 

Industrial  lighting. — Necessary  financial  support  ($50,000  in  cash 
and  about  $150,000  in  services)  has  been  secured  for  a  two-year 
investigational  program.  Studies  will  be  made  on  the  relation  of 
better  lighting  to  increased  production,  reduction  of  fatigue  of 
workers,  and  decrease  of  spoilage. 

Heat  transmission. — The  division  has  undertaken  the  organization 
of  a  committee  to  deal  with  the  broad  subject  of  heat  transmission. 
Suitable  subcommittees  have  been  appointed.  Preliminary  efforts 
will  be  confined  to  preparing  critical  reviews  of  the  existing  knowledge 
on  the  several  phases  of  heat  transmission. 

Marine  filing  investigation. — The  investigation  as  outlined  by  the 
division,  which  has  involved  two  years  of  effort  and  an  expenditure 
of  $200,000,  has  been  completed,  and  a  report  published  in  permanent 
book  form  (534  pp.).  This  report  is  regarded  by  competent  authori- 
ties as  an  extremely  valuable  source  of  information  on  the  life  habits 
of  destructive  marine  organisms,  methods  of  preventing  and  reducing 
damage  caused  by  them,  and  statistics  as  to  materials  of  construction 
other  than  timber,  including  service  life  of  existing  structures  and 
records  of  failures.  In  order  to  defray  the  cost  of  publication,  the 
book  is  being  sold  to  contributors  at  $5  per  volume,  and  to  noncon- 
tributors  at  $7.50. 

Molding  sands. — Specifications  have  been  completed  for  treating 
molding  sands  and  tests  made  of  350  samples  of  sand  deposits  for 
the  purpose  of  locating  new  sands  which  may  be  used  for  molding 
purposes.  Investigations  continue  in  the  direction  of  reclaiming 
used  sands. 

Pulverizing. — Two  years  of  effort  in  stimulating  industries,  govern- 
mental bureaus,  universities,  and  individuals,  to  do  more  rescc.rch 
work  in  this  particular  field,  has  led  to  a  greater  appreciation  of  the 
benefits  which  may  be  derived  from  such  work,  and  the  committee 
now  has  at  its  disposal  the  full-time  services  of  a  secretary.  Tiiis 
committee  has  also  acted  as  the  committee  on  milling  methods  for 
the  American  Institute  of  Mining  and  Metallurgical  Engineers,  and  it 
is  generally  agreed  that  the  work  has  reached  that  stage  of  develop- 
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ment  where  it  can  now  continue  to  function  in  this  latter  capacity 
without  direct  affiliation  with  the  division,  and  the  committee  has^ 
accordingly  been  discharged. 

Fatigue  phenomena  of  metals. — Investigations  continue  in  the  non- 
ferrous  field,  which  were  made  possible  by  contributions  of  $23,500 
from  the  AUis- Chalmers  Co.,  the  General  Electric  Co.,  the  Western 
Electric  Co.,  and  the  Copper  and  Brass  Research  Association.  A 
third  bulletin  has  been  published  by  the  University  of  Illinois,  giving 
additional  test  data  and  12  important  conclusions  reached  since  the 
publication  of  the  last  bulletin.  Several  important  papers  and  a 
bibliography  have  been  published  through  the  efforts  of  this 
committee. 

Electrical  insulation, — The  broad  subject  of  electrical  insulation 
has  been  divided  into  eight  subdivisions,  and  these  several  phases 
have  been  assigned  to  appropriate  experts  to  prepare  critical  reviews 
of  existing  information  in  accordance  with  a  specified  outline.  It  is 
anticipated  that  these  reports  will  be  completed  through  the  coming 
year,  after  which  a  program  of  investigational  work  will  be  prepared. 

Discharge  of  committees. — A  number  of  committees  have  completed 
their  work,  and  final  reports  prepared.  They  have  accordingly  been 
discharged.  These  committees  are:  Neumann  bands,  heat  treat- 
ment of  carbon  steel,  uses  of  tellurium  and  selenium,  pulverizing 

DIVISION  OF  CHEMISTRY  AND  CHEMICAL  TECHNOLOGY 

International  critical  tahles. — The  division  of  chemistry  and  chem- 
ical technology  has  continued  to  devote  much  attention  to  the 
interests  and  work  of  the  counciFs  important  undertaking  of  pre- 
paring international  critical  tables  of  chemical  and  physical  con- 
stants. A  situation  of  some  gravity  with  regard  to  the  financing 
of  this  project  developed  during  the  year  which  resulted  in  the 
authorization  by  the  executive  board  of  the  appointment  of  a  special 
committee  by  the  chairman  of  the  council  to  make  a  careful  study 
of  the  status,  both  editorial  and  financial,  of  the  project,  and  to 
report  to  the  executive  board  with  recommendations.  This  committee, 
consisting  of  the  chairman  of  the  division  of  chemistry  and  chemical 
technology,  J.  E.  Zanetti,  as  chairman,  and  Messrs.  H.  C.  Parmelee 
and  Raymond  Pearl  as  additional  members,  made  a  detailed  investi- 
gation of  the  situation  and  reported  at  a  special  meeting  of  the 
executive  board  held  on  January  8,  1924,  and  made  certain  recom- 
mendations for  the  further  financing  and  carrying  on  of  the  project 
which  were  accepted  by  the  Board.  The  report  stated  that  the 
editorial  work  on  the  tables  was  proceeding  satisfactorily,  but  that 
because  of  limited  financial  support  it  was  not  certain  that  the  work 
could  be  continued  through  as  planned,  and  hence  that  the  council 
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was  not  in  position  to  enter  into  any  contract  with  publishers  which 
>would  involve  any  agreement  on  the  part  of  the  council  to  provide 
the  completed  work  as  planned.  It  was  therefore  decided  by  the 
executive  board  that  no  agreement  should  be  entered  into  for  pub- 
lishing the  work  until  co;iiplete  financing  of  the  undertaking  could 
be  assured.    Plans  for  arranging  this  financing  were  agreed  upon. 

Chemistry  of  colloids. — The  division's  committee  on  the  chemistry 
of  colloids  has  been  active  during  the  year  in  the  promotion  of  a 
project  for  the  establishment  of  a  research  and  teaching  institute  of 
colloid  chemistry.  It  is  proposed  that  such  an  institute  be  estab- 
lished at  some  university,  the  expenses  of  installing  and  maintaining 
the  institute  to  be  borne  in  about  equal  measure  by  the  university 
and  by  outside  sources  of  funds.  Negotiations  have  been  carried 
on  with  an  important  university  which  has  indicated  its  willingness 
to  provide  the  cooperation  necessary  to  carry  out  such  a  plan. 

Research  problems  in  chemistry. — The  chairman  of  the  division  has 
devoted  much  time  and  attention  to  the  work  of  preparing  a  list 
of  100  research  problems  in  chemistry.  In  this  connection  he 
consulted  with  the  heads  of  various  industrial  laboratories  who 
agreed  to  supply  the  division  with  a  number  of  problems  which 
bad  been  encountered  by  their  research  staffs  to  the  solution  of 
which  they  had  no  time  to  devote.  Also  he  obtained  from  the 
editors  of  international  critical  tables  a  number  of  other  problems. 
A.fter  careful  consideration  of  all  the  problems  thus  and  otherwise 
obtained  he  prepared  a  list  of  100  which  was  published  in  Industrial 
and  Engineering  Chemistry  for  March,  1924,  and  also  as  No.  53  in 
the  counciFs  reprint  and  circular  series.  The  list  has  been  received 
with  much  favor  and  its  publication  has  resulted  in  bringing  various 
scattered  investigators  into  cooperating  relations. 

Graduate  research  students  in  chemistry. — The  division  also  com- 
pleted a  census  of  graduate  research  students  in  chemistry  in  the 
colleges  and  universities  of  the  country,  the  results  of  which  were 
published  in  Industrial  and  Engineering  Chemistry  for  April.  The 
total  number  of  such  students  reported  from  450  universities,  colleges, 
medical  schools,  and  schools  of  pharmacy  is  1,700,  of  which  15  per 
cent  are  in  12  institutions,  5  per  cent  in  25  institutions  and  80 
per  cent  in  40  institutions,  the  remaining  412  institutions  account- 
ing for  but  20  per  cent  of  the  total  number  of  graduate  research 
students  in  chemistry.  Twenty-nine  per  cent  of  the  total  are  re- 
ported from  the  large  State  universities  of  the  Middle  West,  es- 
pecially those  of  Wisconsin,  Minnesota,  Iowa,  and  Illinois.  This  is  a 
rather  extraordinary  showing  for  these  institutions,  as  the  depart- 
ments of  chemistry  in  most  of  these  Middle  West  universities  have 
i  developed  their  graduate  work  within  the  last  25  years. 
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Critical  review  of  chemical  topics. — The  division's  project  relating 
to  critical  reviews  of  chemical  topics  was  brought  to  completion  by 
the  agreement  of  the  American  Chemical  Society  to  undertake 
the  publication  of  a  journal  devoted  to  chemical  reviews.  This- 
journal  is  now  being  published. 

Explosives  investigations, — The  division's  committee  on  explosive^ 
investigations,  under  the  chairmanship  of  Dr.  Charles  E.  Munroe, 
has  been  active  during  the  year.  The  committee  has  made  good 
progress  in  certain  experimental  investigations  at  George  Washington* 
University  and  the  Bureau  of  Mines  Experiment  Station  at  Pitts- 
burgh. Work  on  the  index  to  the  literature  of  explosives  has  been 
steadily  pursued  during  the  year,  as  has  been  the  work  in  manifolding! | 
and  distributing  translations  of  foreign  articles  relating  to  explosives. 
The  committee  has  continued  to  cooperate  with  officials  of  national, 
State,  and  municipal  governments.  The  division's  committee  on  thejj 
explosibility  of  ammonium  compounds  has  also  been  actively  engaged 
in  experimental  work  during  the  year. 

DIVISION  OF  GEOLOGY  AND  GEOGRAPHY 

Abstract  journal  of  geology. — The  chairman  of  the  council's  division 
of  geology  and  geography  has  given  much  attention  and  effort  to  an 
attempt  to  find  support  for  the  establishment  and  maintenance  of  an 
abstract  journal  of  geology,  a  project  approved  by  the  division  and 
council  early  in  the  year.  In  this  connection  the  chairman  carried  on 
a  large  correspondence  and  attended  various  meetings  of  economic 
geologists.  He  also  carried  on  negotiations  with  a  western  university 
now  engaged  in  building  up  a  strong  department  of  geology  which 
manifested  a  willingness  to  try  to  find  funds  for  establishing  and  help- 
ing to  maintain  such  an  abstract  journal.  Although  no  final  ar- 
rangements have  as  yet  been  made  there  seems  to  be  much  hope  for 
a  successful  issue  of  this  important  project. 

Research  in  oceanography. — At  the  request  of  the  Hydrographic 
Office  of  the  Navy  much  attention  has  been  given  to  plans  for  the 
starting  of  research  work  in  oceanography  by  the  Navy.  A  full 
memorandum  outlining  an  extensive  project  of  such  research  was  pre- 
pared for  the  Hydrographic  Office. 

Representation  in  the  advisory  council  of  the  United  States  Board  q 
Surveys  and  Maps, — Prof.  Edward  B.  Mathews,  of  Johns  Hopki 
University,  was  appointed  as  representative  of  the  division  on  th( 
advisory  council  of  the  United  States  Board  of  Surveys  and  Maps 
The  work  of  this  board  is  of  much  interest  to  the  division  and  td^ 
geologists  and  geographers  generally. 

Catalogue  of  Latin  American  maps. — The  preparation  of  a  cata- 
logue of  Latin  American  maps  by  the  American  Geographic  Societ; 
has  had  the  active  cooperative  support  of  the  division  and  a  gran 
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J  of  $600  to  assist  in  this  work  has  been  made  by  the  council  on  recom- 
mendation of  the  division. 

Geologic  map  of  OTdahoma, — At  the  request  of  geologists  and  citizens 
of  Oklahoma  the  council  has,  on  the  recommendation  of  the  division, 
acted  as  trustee  of  funds  collected  in  Oklahoma  for  the  purpose  of 
providing  the  necessary  funds  to  meet  special  expenses  incurred  by 
the  United  States  Geological  Survey  in  making  a  geologic  map  of 
Oklahoma.    This  map  was  nearly  completed  at  the  end  of  the  year. 

Publications, — A  paper  on  the  Continental  Shelf  off  the  Coast  of 
California,  by  Dr.  Andrew  C.  Lawson,  chairman  of  the  division,  has 
been  published  as  No.  44  in  the  councirs  bulletin  series,  and  another 
paper  by  Doctor  Lawson  on  the  Geological  Implications  of  Isostasy 
has  been  published  as  Bulletin  No.  46.  A  Bibliography  of  Isostasy, 
prepared  by  Dr.  Adolph  Knopf,  is  now  ready  for  publication.  A  Cata- 
logue of  Published  Bibliographies  in  Geology,  prepared  by  Prof. 
E.  B.  Mathews,  embracing  3,699  titles  and  covering  the  period  from 
1896  to  1920,  has  been  published.  This  work  is,  in  effect,  a  continu- 
ation of  De  Margerie's  Catalogue  des  Bibliographies  Geologiques 
published  in  1896,  and  will  be  a  valued  reference  book  in  every  geo- 
logical library.  A  Selected  Bibliography  of  the  Literature  Dealing 
with  the  Relation  of  Radioactivity  to  Geological  Problems  was  pre- 
pared by  Dr.  Roger  C.  Wells,  mimeographed  and  sent  to  the  depart- 
ments of  geology,  physics,  and  chemistry  of  the  leading  imiversities 
and  colleges  of  this  country  and  Canada. 

Activities  of  special  committees. — The  important  committee  on 
sedimentation  has  been  actively  at  work  all  through  the  year  on 
its  major  project,  the  preparation  of  an  authdritative  treatise  on 
sedimentation.  The  committee  on  sound  sounding  and  oceanographic 
thermographs  has  prepared  a  report  on  (1)  the  progress  of  sound 
sounding  during  the  year,  (2)  various  designs  of  thermographs  and 
thermometers,  and  (3)  the  progress  of  studies  of  temperature  and 
related  phenomena  in  the  Pacific  Ocean.  The  committee  on  the 
measurement  of  geological  time  by  atomic  disintegration  has  prepared 
a  bibliography  of  literature  of  the  subject  and  has  secured  a  grant 
of  $150  from  the  Warren  fund  for  the  purchase  of  uranium-bearing 
minerals  for  analysis.  The  committee  on  tectonics  has  prepared  a 
report  on  (1)  a  projected  tectonic  map  of  North  America,  (2)  the 
preparation  of  an  index  of  the  geological  maps  of  the  world  adopted 
to  tectonic  studies,  and  (3)  a  descriptive  treatise  of  the  tectonics  of 
North  America.  The  committee  on  paleobotany  has  prepared  a 
summary  of  its  activity  in  this  field  for  the  year.  The  committee 
on  census  data  is  progressing  with  substantial  results  in  its  work 
of  preparing  a  map  of  the  United  States  showing  the  distribution 
of  the  population  in  relation  to  the  physiographic  features  of  the 
country. 
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DIVISION  OF  MEDICAL  SCIENCES 

Reseirch  in  scientific  ^problems  of  sex, — The  continuation  of  this 
important  project,  under  the  direction  of  a  carefully  chosen  com- 
mittee witli  Dr.  R.  M.  Yerkes  as  chairman,  was  made  possible  by 
grant  of  $100,000  from  a  private  donor  through  the  Bureau  of  Social 
Hygiene  for  supporting  the  work  during  a  two-year  period.  A  series 
of  fundamental  studies  has  been  placed  in  the  hands  of  well-known! 
investigators  who  have  been  steadily  at  work  during  the  year.1 
Most  of  the  work  so  far  has  been  primarily  in  the  infrahuman  field 
although  beginnings  have  been  made  upon  the  more  difficult  human 
sex  problems.  An  outstanding  result  of  one  of  the  investigations 
during  the  year  was  the  discovery  of  a  '^fertility  vitamin''  by  Doctor 
Evans,  of  the  University  of  California. 

Hot  Springs  investigation. — ^At  the  request  of  the  Secretary  of  the 
Interior  and  with  financial  support  from  the  department  a  conference 
of  experts  was  arranged  for  and  held  under  auspices  of  the  division 
in  October,  1923,  to  consider  the  feasibility  and  advisability  of  a 
thorough  investigation  of  the  alleged  therapeutic  value  of  the  waters 
of  Hot  Springs,  Ark.  As  a  result  of  the  conference  a  special  com- 
mittee under  the  chairmanship  of  the  chairman  of  the  division  was 
authorized  to  formulate  plans  for  the  investigation  which  were 
approved  by  the  department,  which  is  now  endeavoring  to  secure 
an  emergency  appropriation  from  Congress  to  carry  out  the  investiga- 
tion. As  a  preliminary  to  the  investigation,  the  committee,  with 
financial  help  from  the  department,  has  prepared  a  bibliography 
and  abstracts  of  the  extensive  literature  devoted  to  the  subject. 

Infectious  abortion. — A  joint  committee  representing  the  counciFs 
divisions  of  medical  sciences  and  biology  and  agriculture  held  a  con- 
ference in  Chicago  on  December  6,  1923,  well  attended  by  repre- 
sentatives of  the  livestock  industry  and  the  agricultural  experiment 
stations,  on  the  subject  of  infectious  abortion  in  cattle,  and  a  second 
conference  was  held  in  Washington  in  April,  1924.  It  was  decided 
to  seek  support  for  research  fellowships  in  this  subject  and  to  attempt 
to  coordinate  certain  miscellaneous  research  work  now  being  done  in 
various  experiment  stations. 

Experimental  nephritis. — With  the  support  of  a  grant  made  by  the 
council,  Dr.  Thomas  P.  Ilartzell  and  Dr.  E.  T.  Bell  undertook  a 
study  between  the  relation  of  oral  infections  and  nephritis.  They 
succeeded  in  producing  experimental  glomerulo-nephritis  in  monkeys, 
a  step  of  much  significance.    The  work  is  being  continued. 

Goiter  investigation. — The  division's  committee  on  the  prevalence 
and  distribution  of  goiter,  under  the  chairmanship  of  Dr.  G.  W. 
McCoy,  arranged  with  the  United  States  Public  Health  Service  to 
take  over  work  begun  under  the  committee  on  this  problem. 


NATIONAL  RESEARCH  COUNCIL. 


91 


Medical  literature. — Committees  on  abstracts  of  medical  literature 
and  standardization  of  medical  journals  were  active  during  the  year. 
A  summary  of  results  of  their  work  was  published  in  the  Journal  of 
the  American  Medical  Association,  July,  1924,  and  in  Science, 
August  22,  1924. 

Puhlications. — ^A  report  on  ^'A  Statistical  Study  of  Tuberculosis 
Mortality  in  Colorado,'^  an  investigation  under  the  auspices  of  the 
division,  which  was  financed  by  the  council,  was  published  in  the 
American  Review  of  Tuberculosis  and  also  in  the  reprint  and  circu- 
lar series  of  the  council. 

New  committees. — By  invitation  of  the  United  States  Pharmacopeia, 
the  national  body  for  the  standardization  of  drugs,  a  committee  of  the 
division  was  established  to  give  advice  and  assistance  on  various 
scientific  problems  arising  in  connection  with  this  work.  A  com- 
mittee on  medicolegal  problems  was  also  established  of  which  Dr.  L. 
Hektoen,  of  the  University  of  Chicago,  is  chairman. 

DIVISION  OF  BIOLOGY  AND  AGRICULTURE 

International  hiological  abstracting  service, — The  major  project  on 
the  program  of  the  counciFs  division  of  biology  and  agriculture  dur- 
ing the  year  has  been  that  of  advancing  the  interests  and  developing 
the  plans  of  an  international  biological  abstracting  service.  The 
division  and  council  have  worked  in  close  cooperation  with  the 
Union  of  American  Biological  Societies  in  connection  with  this 
matter.  A  referendum,  by  which  the  judgment  of  4,500  biologists 
of  the  country  on  the  proposed  service  was  obtained,  revealed  that 
85  per  cent  of  these  biologists  approved  of  the  publishing  of  a  single 
comprehensive  biological  abstracts  journal,  while  but  8  per  cent  of 
them  opposed  such  a  plan.  Also  56  per  cent  of  these  biologists 
expressed  themselves  as  being  willing  to  subscribe  for  such  a  journal, 
with  19  per  cent  being  unwilling  to  declare  such  willingness.  As  a 
result  of  an  important  conference  of  leading  biologists  it  was  decided 
to  request  Dr.  C.  E.  Mc  Clung,  president  of  the  union  and  represent- 
ing it,  and  Dr.  J.  R.  Schramm,  editor  of  Botanical  Abstracts  and 
representing  the  research  council,  to  spend  the  major  part  of  the 
summer  in  Europe  conferring  with  officers  of  biological  organiza- 
tions and  representatives  of  biological  bibliographic  services,  con- 
cerning the  international  cooperation  and  support  such  a  proposed 
biological  abstracting  service  could  expect.  The  Rockefeller  Founda- 
tion offered  to  pay  the  expenses  of  Messrs.  Mc  Clung  and  Schramm 
and  they  left  for  Europe  early  in  June,  1924.  The  foundation  is 
evincing  a  sympathetic  interest  in  the  project. 

Marine  hiological  laboratory  at  Woods  Hole,  Mass, — It  is  gratifying 
to  be  able  to  record  the  success  of  the  attempt  of  the  marine  bio- 
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logical  laboratory  at  Woods  Hole,  strongly  backed  by  the  research 
council,  to  raise  a  fund  of  a  million  dollars  for  new  building,  equip- 
ment, and  maintenance.  The  fund  was  obtained  by  gifts  from  the 
Rockefeller  Foundation,  Mr.  John  D.  Rockefeller,  jr.,  and  the 
Carnegie  Corporation.  In  this  connection  arrangements  were  also 
made  for  the  capitalization  of  the  Friendship  fund  by  Mr.  Charles  R. 
Crano  in  an  amount  to  yield  $20,000  a  year  for  general  maintenance 
of  the  laboratory.  The  division  is  now  giving  its  attention  to  the 
needs  of  certain  other  American  marine  biological  laboratories. 
The  division  has  also  recommended  American  support  to  assist  in 
the  rehabilitation  and  maintenance  of  the  marine  laboratory  at 
Naples,  which  was  badly  demoralized  during  the  war. 

Barro  Colorado  Island  tropical  station. — The  Barro  Colorado  Island 
station  for  tropical  research,  situated  in  Gatun  Lake,  Panama  Canal 
Zone,  and  initiated  by  the  council,  has  made  notable  progress  during 
the  year.  A  small  combined  laboratory  and  lodgings  building  has 
been  erected  and  equipped  and  has  already  been  in  use  by  a  number 
of  investigators.  The  United  States  War  Department  has  agreed  to 
provide  transportation  by  its  transport  service  under  certain  con- 
ditions to  properly  accredited  investigators,  and  the  United  Fruit 
Co.  has  agreed  to  provide  five  free  passes  between  New  York  and 
Colon  for  investigators  approved  by  the  executive  committee  of  the 
station  and  accredited  by  the  council.  The  governor  of  the  Canal 
Zone  has  authorized  special  rates  and  commissary  privileges  to  work- 
ers. This  laboratory  gives  promise  of  developing  into  a  station  of 
tropical  research  of  great  importance. 

Tropical  Plant  Research  Foundation. — As  an  outcome  of  the  work 
of  several  years  of  the  division's  committee  on  phytopathology  in 
the  Tropics,  an  organization  has  been  set  up  under  the  name  of  the 
Tropical  Plant  Research  Foundation  and  assured  of  financial  re- 
sources adequate  to  permit  of  the  carrying  on  of  extended  investiga- 
tions of  the  diseases  of  certain  useful  tropical  plants,  especially  sugar 
cane.  After  much  consideration  a  carefully  devised  plan  has  been 
agreed  to  for  the  incorporation  of  this  organization  and  the  determi- 
nation of  the  financial  and  scientific  relations  which  shall  exist 
between  it  and  the  council.  It  is  expected  that  the  financial  support 
of  the  foundation,  to  be  derived  from  an  organization  of  sugar-cane 
growers  of  Cuba,  will  amount  to  $100,000  a  year  for  the  first  five- 
year  period. 

New  research  fellowships. — In  addition  to  the  important  series  of 
research  fellowships  in  biology  supported  by  the  Rockefeller  Foun- 
dation and  administered  by  a  special  biological  fellowships  board, 
funds  have  been  supplied  by  certain  individual  organizations  for  the 
establishment  under  the  administration  of  the  division  of  new  fel- 
lowships in  two  lines  of  biological  research,  namely,  the  dietary  value 
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of  meat  and  the  general  problems  of  seed  germination.  Six  thou- 
sand dollars  have  been  contributed  by  the  National  Livestock  and 
Meat  Board  and  $3,000  by  the  American  Seed  Trade  Association  for 
the  support  durmg  one  year  of  these  fellowships.  The  sulfur  fel- 
lowships, arranged  for  in  a  previous  year,  have  been  maintained 
through  the  present  year  with  the  financial  support  of  the  Texas 
Gulf  Sulphur  Co.  to  the  amount  of  $7,000.  Some  important  results 
of  the  work  of  these  sulfur  fellowships  have  been  published.  Mr. 
Julius  Rosenwald,  of  Chicago,  has  pledged  $2,000  a  year  for  two 
additional  years  in  support  of  the  Rosenwald  fellowship  held  by 
Doctor  Just,  now  working  at  Howard  University. 

Special  projects  and  committees, — ^Among  the  numerous  special 
projects  imdertaken  by  the  division,  mostly  assigned  to  special 
committees,  mention  can  be  made  of  but  a  few.  The  committee  on 
foo^  and  nutrition  has  continued  its  support  of  the  work  of  Dr.  H.  M. 
Evans,  of  the  University  of  California,  on  the  relation  between  fertility 
and  nutrition,  which  has  resulted  in  the  important  discovery  of  a 
specific  accessory  dietary  factor  exercising  a  control  over  reproduc- 
tion and  related  functions;  and  it  has  also  supported  the  work  of 
Dr.  Samuel  Brody,  of  the  agricultural  college  of  the  University  of 
Missouri,  on  the  growth  curves  of  animals. 

The  conoLmittee  on  family  records  has  prepared  a  plan  for  the 
collection  and  recording  of  records  of  physical,  mental,  and  tempera- 
mental traits  exhibited  through  the  successive  generations  of  a  large 
family  stock,  which  has  indicated  its  willingness  to  keep  such  records 
and  to  provide  the  funds  necessary  for  their  collection  and  tabulation. 
The  committee  on  biological  relations  of  insects  and  flowers  has 
completed  its  immediate  work  and  been  discharged.  Four  con- 
tributions giving  the  results  of  the  committee's  work  have  been 
published. 

The  committee  on  pharmacognosy  and  pharmaceutical  botany, 
infectious  abortion,  animal  breeding,  and  the  atmosphere  and  man, 
and  the  advisory  board  of  the  American  Society  of  Agronomy  have 
also  been  active  during  the  year. 

DIVISION  OF  ANTHROPOLOGY  AND  PSYCHOLOGY 

Scientific  prohlems  of  Jiuman  migration, — The  division's  important 
work  on  the  scientific  problems  of  human  migration,  conducted  by 
carefully  chosen  investigators  in  various  special  fields — eight  major 
investigations  have  been  under  way  during  the  year — is  administered 
by  a  special  committee  under  the  chairmanship  of  Dr.  R.  M.  Yerkes. 
Much  work  has  been  done  during  the  year.  An  important  and  very 
satisfactory  conference  of  the  committee  members  and  the  investi- 
gators was  held  in  Cincinnati  on  December  30,  1923,  and  plans  have 
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been  perfected  for  next  year's  work.  The  work  on  this  project  during 
the  year  has  been  financially  supported  by  the  Laura  Spelman 
Rockefeller  Memorial  to  the  extent  of  $60,000  and  by  the  Russell 
Sage  Foundation  to  the  extent  of  $5;000.  Adequate  financial  sup- 
port for  next  year's  work  is  practically  assured. 

Tactual  education  of  the  deaf. — Plans  have  been  formulated  during 
the  year  for  beginning  work  on  a  new  project  of  importance,  which 
involves  an  investigation  of  the  possibilities  of  the  tactual  inter- 
pretation of  oral  speech  by  the  deaf.  Financial  support  for  the  in- 
vestigation has  been  obtained  from  the  Laura  Spelman  Rockefeller 
Memorial  to  the  amount  of  $12,000  and  Gallaudet  College  for  the  Deaf 
in  Washington  is  also  contributing  money,  services,  and  laboratory 
space  and  facilities  in  support  of  the  project.  Prof.  Robert  H. 
Gault  of  Northwestern  University  has  been  secured  as  chief  in- 
vestigator for  the  coming  year.  He  will  devote  his  whole  tim^e  to 
the  investigation  carrying  on  his  work  in  Gallaudet  College. 

Conference  on  vocational  prohlems. — With  the  financial  support  of 
the  Carnegie  Corporation  of  New  York  an  important  conference  on 
vocational  problems  was  held  under  the  auspices  of  the  division  in 
Washington  on  May  9-10,  1924.  The  conference  was  planned  by 
Dr.  L.  L.  Thurstone,  chairman  of  the  division's  committee  on  per- 
sonnel research,  and  was  well  attended  by  representatives  of  educa- 
tional institutions  interested  in  various  personnel  problems.  As 
an  outgrowth  of  the  conference,  the  division  has  established  a  new 
committee  on  college  student  personnel,  with  Dean  Hawkes,  of 
Columbia  University,  as  chairman. 

Classification  of  anthropological  literature. — The  pressing  need  for 
a  practicable  classification  of  anthropological  literature  for  the  use 
of  libraries  and  individuals  has  led  the  division  to  establish  a  special 
committee  to  organize  an  undertaking  to  effect  such  a  classification 
on  the  basis  of  widely  cooperative  work. 

National  intelligence  tests. — The  division  has  discharged  its  com- 
mittee on  national  intelligence  tests,  which  had  accomplished  its 
planned  work  resulting  in  the  formulation  and  publication  of  tests 
for  school  use,  that  now  have  a  wide  circulation  and  use  throughout 
the  country.  New  work  of  revision,  etc.,  has  been  left  in  the  hands 
of  Dr.  G.  M.  Whipple,  of  the  University  of  Michigan,  as  director. 
The  royalties  from  sales  of  these  tests  are  devoted  by  the  council  to 
supporting  the  work  of  revision. 

Other  committees. — With  reference  to  the  various  other  committees 
of  the  division  in  charge  of  special  projects  mention  should  be  made 
especially  of  the  continuing  tangible  progress  in  the  work  of  the 
committee  on  vestibular  research,  and  the  committee  on  State 
archeological  surveys. 
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AntJiropology  in  American  colleges  and  universities. — The  chairman 
of  the  division  has  given  much  attention  during  the  year  to  a  study 
of  the  conditions  attending  teaching  and  research  in  anthropology 
in  the  colleges  and  universities  of  the  country,  and  to  an  effort  to 
stimulate  the  giving  of  more  attention  by  these  institutions  to 
anthropological  work. 

Scientific  session  at  annual  meeting  of  the  division. — The  division 
arranged  to  have  a  special  scientific  session  in  connection  with  its 
annual  meeting  in  April,  1924,  at  which  a  program  of  17  papers  was 
presented.  So  successful  was  the  program  that  it  was  unanimously 
voted  to  make  such  a  program  a  feature  of  the  next  annual  meeting. 
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FINANCIAL  STATEMENT 

During  the  fiscal  year  ended  June  30,  1924,  the  activities  of  the 
National  Research,  Council  were  supported  by  funds  derived  from 
various  sources.    The  following  gives  the  main  sources  of  these  funds : 

(1)  For  general  maintenance  expenses  of  the  National  Research 
Council  the  Carnegie  Corporation  of  New  York  contributed  $182,500. 
This  corporation  also  contributed  $1,500  for  conferences  on  vocational 
problems. 

(2)  From  the  Rockefeller  Foundation  the  following  amounts  were 
received  for  the  special  purposes  indicated:  For  national  research 
fellowships  in  phj^sics  and  chemistry,  year  1923  (R.  F.  2691),  $41,- 
592.21,  and  for  the  same  purpose,  year  1924  (R.  F.  2774),  $60,011.69; 
for  fellowships  in  medicine,  year  1923  (R.  F.  2684),  $18,342.76,  and 
for  the  same  purpose,  year  1924  (R.  F.  2763),  $16,119.58;  for  fellow- 
ships in  the  biological  sciences,  year  1923  (R.  F.  2717),  $12,920.40, 
and  for  the  same  purpose,  year  1924  (R.  F.  2775),  $14,333.95;  for 
the  rehabilitation  of  Concilium  Bibliographicum,  year  1923,  $5,000, 
and  for  the  same  purpose,  year  1924,  $15,000.  Total  from  the 
Rockefeller  Foundation,  $183,320.59. 

(3)  From  the  General  Education  Board  contributions  were  received 
as  follows:  For  fellowships  in  medicine,  year  1923,  $18,342.76,  and 
for  the  same  purpose,  year  1924,  $16,119.58.  Total  from  the  General 
Education  Board,  $34,462.34. 

(4)  From  the  Commonwealth  fund,  $2,000  for  special  work  of  the 
division  of  educational  relations. 

(5)  From  the  International  Education  Board  $4,600  for  research 
fellowships. 

(6)  From  various  organizations  for  the  advisory  board  on  highway 
research,  $14,229. 

(7)  From  various  organizations,  chiefly  railroads,  for  marine  piling 
investigations,  $12,560.60. 

(8)  From  the  Chemical  Foundation,  $1,500  for  standardization  of 
biological  stains. 

(9)  From  Laura  Spelman  Rockefeller  Memorial:  For  migrations 
research,  year  1924,  $45,000. 

(10)  From  Russell  Sage  Foundation:  For  a  study  of  the  problems 
of  migration,  year  1923,  $1,000,  and  for  the  same  purpose,  year  1924, 
$3,750.    Total,  $4,750. 

(11)  From  an  organization  for  research  in  problems  of  sex, 
$41,892.11. 

(12)  From  various  organizations  for  international  critical  tables,, 
$38,872. 

(13)  From  various  organizations  for  Crop  Protection  Institute,. 
$1,093.53;  for  sulfur  fellowships,  Crop  Protectioii  Institute,  $3,750; 
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for  scalecide  investigation,  $4,500;  for  crown  gall  investigation, 
$2,400;  for  furfural  investigation,  $3,000;  for  calcium  arsenate 
investigation,  $200. 

(14)  From  a  sulfur  company  for  the  support  of  sulfur  fellowships, 
division  of  biology  and  agriculture,  $7,000. 

(15)  Other  contributions  included :  From  Julius  Rosen wald  for  the 
support  of  a  fellowship  in  biology,  $2,500;  from  the  Southern  Pine 
Association  for  the  committee  on  forestry,  $583.33;  from  various 
organizations  for  the  food  and  nutrition  committee,  $1,200;  from 
various  individuals  for  international  auxiliary  language,  $350;  for 
national  intelligence  tests,  $2,440.36;  for  annual  tables  of  constants, 
$2,302;  for  National  Live  Stock  and  Meat  Board  fellowships,  $4,500; 
for  the  American  Bureau  of  Welding,  $1,750;  for  fellowships  in  seed 
germination,  $1,641.40;  for  a  geologic  map  of  Oklahoma,  $349.18; 
for  subscriptions  for  Concilium  Bibliographicum,  $2,582.81. 
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Receipts  and  disbursements  oj  the  National  Research  Council^  July  1,  1923,  to 

June  30,  1924 

RECEIPTS 

July  1,  1923,  cash  in  banks  $44,  367.  43 

Appropriations: 

Rockefeller  Foundation — 

National  Research  fellowships  (R.  F.  2691), 

1923   $41,592.21 

National  Research  fellowships  (R.  F.  2774), 

1924   60,011.69 

Fellowships  in  medicine  (R.  F.  2684),  1923-._  18,  342.  76 

FeUowships  in  medicine  (R.  F.  2763),  1924...  16,  119.  58 

Concilium  Bibliographicum,  1923   5,  000.  00 

Concilium  Bibliographicum,  1924   15,  000.  00 

Fellowships  in  the  Biological  Sciences  (R.  F. 

2717),  1923   12,920.40 

Fellowships  in  the  Biological  Sciences  (R.  F. 

2775),  1924     14,333.95 

General  Education  Board — 

Fellowships  in  medicine,  1923   18,  342.  76 

Fellowships  in  medicine,  1924   16,  119.  58 

Food  and  nutrition  committee   1,  200.  00 

Rosenwald  fellowship   2,  500.  00 

International  auxiliary  language   350.  00 

National  intelligence  tests,  1921   2,  440.  36 

Receipts   from    subscriptions.  Concilium  Biblio- 
graphicum   2,  582.  81 

Advisory  board  on  highway  research,  1923   1,  000.  00 

Advisory  board  on  highway  research,  1924   13,  229.  00 

Marine  piling  investigations,  1924   10,  560.  60 

Pressure  vessels,  1923   99.  50 

International  critical  tables   38,  872.  00 

Sale  of  U.  S.  Treasury  certificates  and  notes.  _  3,  000.  00 
Interest  on  U.  S.  Treasury  certificates  and 

notes    493.  23 

Annual  tables   2,  302.  00 

Interest  on  U.  S.  Treasury  certificates  and 

notes  \.  21.  25 

Geologic  map  of  Oklahoma   349.  18 

Subscriptions,  Abstract  Journal  of  Geology   85.  00 

Committee  on  forestry   583.  33 

Sex  research  fund,  1923   1,  824.  61 

Sex  research  fund,  1924   40,  067.  50 

Crop  Protection  Institute   1,  093.  53 

Sulphur  fellowships.  Crop  Protection  Institute   3,  750.  00 

Crop   Protection   Institute,    scalecide  investiga- 
tion _    sl^iSlM-^  4,  500.  00 

Problems  of  migration,  1923..   1,  000.  00 

Problems  of  migration,  1924   3,  750.  00 

Laura  Spelman  Rockefeller  Memorial—- 

Migrations  Research,  1924    45,  000.  00 

American  Bureau  of  Welding   1,  750.  00 
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Appropriations — Continued. 

Sulphur  Fellowships,  division  of  biology  and  agri- 


culture    $7,  000.  00 

Carnegie  Corporation  of  New  York  ...  182,  500.  00 

Marine  piling  investigations,  cement,  1924   2,  000.  00 

Furfural  investigation,  Crop  Protection  Institute.  _     3,  000.  00 
Royalties,    Army   Mental   Tests;   Yoakum  and 

Yerkes   85.  20 

Royalties,  New  World  of  Science,  by  Yerkes  and 

others    *        27.  00 

Chemical  Foundation — 

Committee  on  Standardization  of  Biological  . 

Stains  .    1,  500.  00  ,  ■ 

Hot  Springs  National  Park,  1924   752.  16 

Fellowships  in  seed  germination   1,  641.  40 

Crop   Protection  Institute,  crown-gall  investiga- 
tion .   2,  400.  00 

National  Live  Stock  and   Meat  Board  fellow- 
ships -  >     4,500.00 

Conferences  on  vocational  problems..  1,  500.  00 

Committee  on  the  measurement  of  geologic  time_-         150.  t)0 

Calcium  arsenate  investigation   200.  00 

International  Education  Board: 

Research  fellowships  4,  600.  00 

Division  of  educational  relations,  Commonwealth 

fund  2,000.00 

 —  $614,  042.  59 

Interest  on  investments,  unappropriated  fund  special   158.  48 

Miscellaneous  receipts  .  ^    31,  797.  95 

Reimbursements  .   2,  131.  48 

Sale  of  U.  S.  Treasury  certificates  and  notes   3,  575.  66 

Interest  on  U.  S.  Treasury  certificates  and  notes   6,  710.  59 

>  ;  j  jBiU  •  

'  ^  '    702,  784.  18 


DISBURSEMENTS 

Divisions: 

I.  Federal  relations,  general  maintenance,  1924 


II.  Foreign  relations — 

General  maintenance,  1924   $283.  46 

William  EUery  Hale  fund   85.  69 

III.  States  relations — 

General  maintenance,  1923   648.  66 

General  maintenance,  1924   326.  79 

IV.  Educational  relations — 

General  maintenance,  1923   25.  00 

General  maintenance,  1924   1,  205.  07 

General  Education  Board.   3,  013.  47 
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Divisions — Continued. 

V.  Research  Extension — 

General  maintenance,  1923   $73.  23 

General  maintenance,  1924   306.  10 

Crop  Protection  Institute   1,  395.  67 

Sulphur  fellowships,  Crop  Protection 

Institute--    7,421.  67 

Crop    Protection    Institute,  scalecide 

investigation   3,  874.  63 

Crop   Protection    Institute,  phinotas 

J   investigation  ^   295.58 

Calcium  arsenate  investigation   800.  00 

Furfural  investigation.  Crop  Protection 

Institute   1,  088.  02 

Crop  Protection  Institute,  crown  gall 

•  investigation   588.  12 

VI.  Research  information  service — 

General  maintenance,  1923   706.  63 

General  maintenance,  1924   472.  04 

Astronomical  bibliographies,  1922   30.  50 

Bibliographies  in  physics,  1922   32.  00 

Bibliographies  in  mathematics,  1922   278.  20 

Library  of  sources  and  subscriptions, 

1923-—   130.  05 

Bibliographies  in  chemistry  and  chemi- 
cal technology   54.  56 

VII.  Physical  sciences — 

General  maintenance,  1924   1,  655.  42 

Physics  committees,  1923   2,  271.  37 

Physics  committees,  1924   462.  55 

Research  fellowships,  international  Edu- 
cation Board   150.  00 

VIII.  Engineering — 

General  maintenance,  1923   102.  85 

General  maintenance,  1924   1,  688.  83 

Office  expenses,  1923   63.  68 

Office  expenses,  1924    460.  66 

Projects,  1921   33.  35 

Advisory  board  on  highway  research, 

1923   1,255.74 

Advisory  board  on  highway  research, 

1924    9,579.96 

Marine  piling  investigations,  1923   513.  80 

Marine  piling  investigtions,  1924   16,  411.  16 

Pressure  vessels,  1923    465.  29 

Marine   piling   investigations  report, 

1923—.--  -   877.  65 

American  Bureau  of  Welding_-^   1,  708.  33 
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Divisions — Continued. 

IX.  Chemistry  and  chemical  technology — 

General  maintenance,  1923   $4.  30 

General  maintenance,  1924   779.  35 

International  auxiliary  language   404.  60 

Research    fellowships    (R.   F.  2691), 

1923   43,  608.  78 

Research    fellowships    (R.    F.  2774), 

1924   42,  100.  65 

International  critical  tables   32,  599.  96 

Annual  tables   2,  481.  21 

Research  chemicals   300.  00 

X.  Geology  and  geography — 

General  maintenance,  1923   47.  50 

General  maintenance,  1924   1,  282.  38 

Projects,  1923    600.  00 

Geologic  map  of  Oklahoma   1,  349.  18 

Geological  Abstract  Journal,  1924   500.  00 

Committee   on   the   measurement  of 

geologic  time   36.  45 

XI.  Medical  sciences — 

General  maintenance,  1923  .   12.  00 

General  maintenance,  1924   1,  Oil.  04 

Sex  research  fund,  1923    4,  717.  25 

Sex  research  fund,  1924_..   34,  992.  87 

Fellowships  in  medicine  (R.  F.  2684 

etal.),1923  „   38,823.47 

Fellowships  in  medicine  (R.  F.  2763 

et  al.),  1924   38,  537.  05 

Study  on  nephritis,  1923  .  670.  00 

Hot  Springs  National  Park,  1924   752.  16 

XII.  Biology  and  Agriculture — 

General  maintenance,  1923   26.  00 

General  maintenance,  1924   1,  718.  30 

Botanical  abstracts,  1923   29.  34 

Botanical  abstracts,  1924   4,  150.  00 

Committee  on  forestry__   405.  64 

Food  and  nutrition  committee   2,  147.  81 

Committee  on  fertilizers  and  committee 

on  plant  nutrition,  1922    38.  99 

Rosenwald  fellowship   2,  166.  66 

Committee  on  the  standardization  of 

biological  stains   1,  679.  24 

Committee  on  the  atmosphere  and  man, 

1922    127.  07 

Rust  project,  1922-23    121.  72 

Sulphur  fellowships,  division  of  biology 

and  agriculture.    7,  318.  27 

Committee  on  phytopathology  in  the 

Tropics,  1923.    82.  24 
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XII.  Biology  and  Agriculture — Continued. 

Fellowships  in  the  biological  sciences 

(R.  F.  2717),  1923   $15,  555.  01 

Fellowships  in  the  biological  sciences 

(R.  F.  2775),  1924   17,  892.  48 

Journal  of  Biological  Abstracts,  1924...  358.  69 
Tropical   biological   research  station, 

1924   188.  65 

Fellowships  in  seed  germination   1,  064.  41 

Conference  on  infectious  abortion,  1924.  125.  00 
National  Live  Stock  and  Meat  Board 

fellowships   162.  33 

XIII.  Anthropology  and  Psychology — 

General  maintenance,  1924   1,  794.  24 

American  archaeological  project,  1921.  44.  17 

National  intelligence  tests,  1921   1,  650.  00 

Committee  on  vestibular  research,  1922  23.  85 

Problems  of  migration,  1923   2,  116.  38 

Problems  of  migration,  1924   2,  444.  77 

Migrations  research,  1924   48,  863.  50 

Conferences  on  vocational  problems   683.  14 

Executive  Board — 

General  maintenance,  1924   1,  993.  93 

Insurance  on  new  building,  1924   1,  740.  96 

American  Geophysical  Union — 

General  maintenance,  1923   33.  60 

General  maintenance,  1924   511.  29 

Publications  and  publicity — 

General  maintenance,  1923   2,  949.  67 

General  maintenance,  1924   6,  269.  96 

National  Academy  Proceedings  and  sub- 
scriptions, 1924   2,  500.  00 

Concilium  Bibliographicum,  1922.  __  22.  96 

Concilium  Bibliographicum,  1923    10,  376.  93 

Concilium  Bibliographicum,  1924   7,  550.  00 

Receipts    from    subscriptions,  Concilium 

Bibliographicum     2,  241.  30 

Auditor's  fees,  1923   300.  00 

Electricity,  1923  .   61.  30 

Electricity,  1924   880.  66 

Expenses  and  supplies,  1923   41.  30 

Expenses  and  supplies,  1924   5,  078.  85 

Fuel,  1924   1,  309.  56 

Moving,  1924   561.  01 

New  equipment,  general,  1924   415.  49 

Rent,  1924   5,  680.  50 

Salaries,  1924   151,  939.  68 

Telephone  and  telegraph,  1923_.   138.  92 

28561**— S.  Doc.  185,  68-2  10 
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Divisions — Continued. 

Telephone  and  telegraph,  1924   $1,  247.  80 

Cleaning  materials,  1924   228.  16 

Water  rent,  1924   12.  50 

Preparing  new  building,  1924__   400.  00 

Dedication  of  new  building   2,  392.  08 

Temporary  services,  1924   188.  43 

 $626,  490  72 

Purchase  U.  S.  Treasury  certificates  and  bonds   45,  528.  28 


672,  019.  00 

June  30,  1924,  cash  in  bank   30,  765.  18 


Total--      702,  784.  18 


National  Research  Council j  balance  sheet  as  at  June  80,  1924 

Property  account,  equipment  at  cost  $19,  064.  27 

Current  assets: 

Invested  funds — 

Unappropriated  fund,  special  (long-term  bonds)   3,  100.  00 

General  maintenance  fund  (U.  S.  Liberty,  third,  4J^  per 

cent  bonds,  1928)   62,  000.  00 

General  maintenance  fund  (U.  S.  Treasury  43^  per  cent 

notes)  -  -   25,  OOO  00 

General  maintenance  fund  (U.  S.  Treasury  4J^  per  cent 

notes)   53,  500  00 

General  maintenance  fund  (U.  S.  Treasury  53^  per  cent 

notes)  -   31,  OOO  00 

International  critical  tables  (U.  S.  Treasury  53^  per  cent 

certificates)  „   7,  OOO  00 

Annual  tables  (U.  S.  Liberty,  third,  43^  per  cent  bonds, 

1928).  -    995.  65 

Cash  in  banks     -    30,  765.  18 

Income  receivable  (balance  not  drawn) : 
Rockfeller  Foundation — 

^  National  Research  fellowships  (R.  F.  2774) 

1924  $39,988.31 

Fellowships  in  medicine  (R.  F.  2763)  1924.. _    33,  880  42 
Fellowships  in  the  Biological  Sciences  (R.  F. 

2775)  1924     60,  666.  05 

General  Education  Board — 

Fellowships  in  medicine,  1924  ,   33,  880  42 

 168,  415.  20 

400,  840  30 
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CREDIT  BALANCES 

Capital  invested  in  property.   $19,  064.  27 

Current  liabilities: 
Divisions — 

I.  Federal  relations,  general  maintenance, 

1924   -  

II.  Foreign  relations — 

General  maintenance,  1924   $52.  00 

William  Ellery  Hale  fund   1,  301.  91 

III.  States  relations,  general  maintenance,  • 

1924     577.02 

IV.  Educational  relations — 

General  maintenance,  1924.    50.  00 

General  Education  Board   633.  23 

Commonwealth  fund .._  2,  000.  00 

V. 

Crop  Protection  Institute   1,  678.  51 

Sulphur  fellowships,  Crop  Protec- 
tion Institute   1,  830.  66 

Committee  on  Corrosion,  1923   300.  00 

Crop  Protection  Institute,  scalecide 

investigation  -   3,  826.  93 

Crop  Protection  Institute,  Phinotas 

investigation   104.  42 

Calcium  arsenate  investigation   600.  00 

Furfural  investigation,  Crop  Pro- 
tection Institute   1,  911.  98 

Crop  Protection  Institute,  crown 

gall  investigation   1,  811.  88 

VI.  Research  information  service- — 

General  maintenance,  1924   196.  62 

Contingent  expenses,  1921   217.  22 

Bibliographies    in  mathematics, 

1922   215.  55 

Library  of  sources  and  subscrip- 
tions, 1923    29.  71 

VII.  Physical  Sciences — 

General  maintenance,  1924   396.  40 

Revolving  fund  for  publication  of 

mathematical  books   957.  44 

Physics  committees,  1923   1,  908.  84 

Physics  committees,  1924   4,  537.  45 

Research     fellowships.  Interna- 
tional Education  Board   4,  450.  00 

VIII.  Engineering — 

General  maintenance,  1924   363.  27 

Office  expenses,  1924   105.  55 

Advisory  board  on  highway  re- 
search, 1924   5,  968.  91 

Marine  piling  investigations,  1923-  4.  11 

Marine  piling  investigations,  1924-         420.  75 

American  Bureau  of  Welding   125.  00 


138      REPORT  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES,  1924 


Current  liabilities — Continued. 
Diviisions — Continued . 

IX.  Chemistry  and  chemical  technology- 
General  maintenance,  1924  .         $55.  00 

International  auxiliary  language—  256.  79 
Research  fellowships  (R.  F.  2774), 

1924.     57,  899.  35 

International  critical 

tables   $13,  210.  31 

U.  S.  Treasury  53^  per 

cent  certificates   7,  000.  00 

■   20,210.31 

Annual  tables   1,  168.  19 

U.  S.  Liberty,  third, 
per  cent  bonds, 

1928   -        995.  65 

  2,  163.  84 

X.  Geology  and  geography — 

General  maintenance,  1923   239.  56 

General  maintenance,  1924   150.  00 

Projects,  1921   250.  00 

Subscriptions,  Abstract  Journal  of 

Geology   85.  00 

Committee  on  measurement  of  geo- 
logic time   113.  55 

XI.  Medical  sciences — 

Sex  research  fund,  1924    5,  074.  63 

Fellowships  in  medicine  (R.  F.  2763 

et  al.),  1924   61,  462.  95 

Study  on  nephritis,  1923   730.  00 

XII.  Biology  and  agriculture — 

General  maintenance,  1924.   19.  00 

Committee  on  forestry   4,  254.  41 

Food  and  nutrition  committee   3,  445.  36 

Committee  on  fertilizers  and  com- 
mittee on  plant  nutrition,  1922__  47.  38 
Institute  for  research  in  tropical 

America   20.00 

Rosenwald  fellowship   333.  34 

Committee  on  the  standardization 

of  biological  stains   677.  53 

Committee  on  the  atmosphere  and 

man,  1922   160.  15 

Rust  project,  1922-23   11.  31 

Rust  project,  1924r-25   250.  00 

Sulphur   fellowships,    division  of 

biology  and  agriculture-   2,  981.  92 

Fellowships     in     the  biological 

sciences  (R.  F.  2775),  1924   57,  107.  52 

Tropical  biological  research  station, 

1924   111.  35 
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Current  liabilities — Continued. 
Divisions — Continued. 

XII.  Biology  and  agriculture — Continued. 

Fellowships  in  seed  germination   $576.  99 

Committee  on  family  records,  1924.  250.  00 
National  Livestock  and  Meat  Board 

fellowships   4,  337.  67 

XIII.  Anthropology  and  psychology — 

National  intelligence  tests,  1921. 3,  436.  16 
Committee  on  vestibular  research, 

1922   517.48 

Problems  of  migration,  1924   1,  305.  23 

Migrations  research,  1924   11,  136.  50 

Conferences  on  vocational  prob- 
lems  816.  86 

Committee  on  race  characters   300.  00 

Executive  board — 

General  maintenance,  1924   50.  00 

American  Geophysical  Union,  gen- 
eral maintenance,  1924   295.  23 

Publications    and    publicity,  general 

maintenance,  1924   2,  101.  25 

Concilium  Bibliographicum,  1924   7,  450.  00 

Receipts  from  subscriptions,  Concilium 

Bibliographicum   641.  87 

Committee  on  conservation,  1921   353.  11 

Electricity,  1924    200.  00 

Expenses  and  supplies,  1924   122.  44 

Moving,  1924   101.  50 

New  equipment,  general,  1924   804.  56 

Salaries,  1924   468.  33 

Telephone  and  telegraph,  1924   273.  75 

Cleaning  materials,  1924   21.  84 

Preparing  new  building,  1924   600.  00 

Temporary  services,  1924   311.  57 

 $291,  157.  95 

Unappropriated  fund,  general   74,  262.  46 

Unaccrued  income,  received   12,  500.  00 

Unappropriated  fund,  special   3,  855.  62 

(Balance  on  contributions  by  private  individuals  for  the  support 
of  the  National  Research  Council  made  prior  to  the  appropri- 
ation by  the  Government.) 


Total-..   400,  840.  30 

George  K.  Burgess, 

Treasurer* 

July  31,  192i, 
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Report  of  the  Auditing  Committee 

Washington,  D.  C,  July  31,  1934. 

We  have  employed  the  Capital  Audit  Co.  to  scrutinize  and  report 
on  the  treasurer's  books.  We  accepted  the  certificate  dated  June 
30,  1924,  of  the  American  Security  &  Trust  Co.  regarding  notes 
owned  by  the  academy  deposited  for  collection.  On  July  17,  1924, 
we  examined  securities  owned  by  the  academy  and  papers  contained 
in  the  box  of  the  National  Academy  of  Sciences  at  the  vault  of  the 
American  Security  &  Trust  Co.  We  find  them  to  correspond  to  the 
list  checked  by  the  Capital  Audit  Co.  on  July  2,  1923,  except  as 
modified  by  transactions  since  July  1,  1923,  reported  by  the  Capital 
Audit  Co.  We  find  that  interest  on  loans  has  been  accounted  for. 
Correspondence  of  vouchers,  pass  books,  and  accounts  of  the  treas- 
urer is  certified  by  the  Capital  Audit  Co.  We  find  the  net  balance 
reported  by  the  treasurer  as  of  June  30,  1924  to  agree  with  the  state- 
ment of  the  American  Security  &  Trust  Co.  and  with  the  check 
book.  The  above  paragraph  relates  to  the  accounts  of  the  National 
Academy  of  Sciences  proper. 

The  Capital  Audit  Co.  has  made  a  special  report  on  the  accounts 
of  the  National  Research  Council,  whose  funds  are  deposited  in  two 
separate  accounts  to  the  credit  of  the  academy.  Vve  have  examined 
the  long-term  securities  of  the  National  Research  Council  deposited 
in  the  box  at  the  American  Security  &  Trust  Co.  and  find  them  cor- 
rect. We  accepted  the  certificate,  dated  June  30,  1924,  of  the  Riggs 
National  Bank  as  to  United  States  Treasury  certificates  and  bonds 
owned  by  the  National  Research  Council  and  held  by  the  bank  for 
collection  and  subject  to  the  instructions  of  the  academy.  We  find 
that  the  net  balance  reported  by  the  treasurer  as  of  June  30,  1924, 
agrees  with  the  statements  of  the  American  Security  &  Trust  Co. 
and  the  Riggs  National  Bank  for  these  accounts.  Correspondence  of 
vouchers,  pass  books,  and  accounts  of  the  treasurer  of  the  National 
Research  Council  is  certified  by  the  Capital  Audit  Co. 

We  have  carefully  examined  the  fuU  report  of  the  Capital  Audit 
Co  and  find  it  an  exphcit  and  seemingly  exhaustive  statement  of 
the  financial  condition  of  both  the  academy  and  council. 

Whitman  Cross, 

CTiairman, 
David  White, 

,T:  ... 

Auditing  Committee. 


ORGANIZATION  AND  PERSONNEL 


1.    EXECUTIVE   ORDER  ISSUED   BY  THE   PRESIDENT  OF  THE  UNITED 
STATES  MAY  11,  1918 

The  National  Research  Council  was  organized  in  1916  at  the  request  of  the 
President  by  the  National  Academy  of  Sciences,  under  its  congressional  charter, 
as  a  measure  of  national  preparedness.  The  work  accomplished  by  the  council 
in  organizing  research  and  in  securing  cooperation  of  military  and  civilian 
agencies  in  the  solution  of  military  problems  demonstrates  its  capacity  for 
larger  service.  The  National  Academy  of  Sciences  is  therefore  requested  to 
perpetuate  the  National  Research  Council,  the  duties  of  which  shall  be  as  foUows: 

1.  In  general,  to  stimulate  research  in  the  mathematical,  physical,  and 
biological  sciences,  and  in  the  application  of  these  sciences  to  engineering, 
agriculture,  medicine,  and  other  useful  arts,  with  the  object  of  increasing  knowl- 
edge, of  strengthening  the  national  defense,  and  of  contributing  in  other  ways 
to  the  public  welfare. 

2.  To  survey  the  larger  possibilities  of  science,  to  formulate  comprehensive 
projects  of  research,  and  to  develop  effective  means  of  utilizing  the  scientific 
and  technical  resources  of  the  country  for  dealing  with  these  projects. 

3.  To  promote  cooperation  in  research,  at  home  and  abroad,  in  order  to 
secure  concentration  of  effort,  minimize  duplication,  and  stimulate  progress; 
but  in  all  cooperative  undertakings  to  give  encouragement  to  individual  initia- 
tive, as  fundamentally  important  to  the  advancement  of  science. 

4.  To  serve  as  a  means  of  bringing  American  and  foreign  investigators  into 
active  cooperation  with  the  scientific  and  technical  services  of  the  War  and 
Navy  Departments  and  with  those  of  the  civil  branches  of  the  Government. 

5.  To  direct  the  attention  of  scientific  and  technical  investigators  to  the 
present  importance  of  military  and  industrial  problems  in  connection  with  the 
war,  and  to  aid  in  the  solution  of  these  problems  by  organizing  specific  researches. 

6.  To  gather  and  collate  scientific  and  technical  information  at  home  and 
abroad,  in  cooperation  with  governmental  and  other  agencies  and  to  render 
such  information  available  to  duly  accredited  persons. 

Effective  prosecution  of  the  council's  work  requires  the  cordial  collaboration 
of  the  scientific  and  technical  branches  of  the  Government,  both  military  and 
civil.  To  this  end,  representatives  of  the  Government,  upon  the  nomination  of 
the  National  Academy  of  Sciences,  will  be  designated  by  the  President  as 
members  of  the  council,  as  heretofore,  and  the  heads  of  the  departments  imme- 
diately concerned  will  continue  to  cooperate  in  every  way  that  may  be  required. 

WooDRow  Wilson. 

The  White  House,  May  11,  1918. 

2.  ARTICLES  OF  ORGANIZATION,  NATIONAL  RESEARCH  COUNCIL 

PREAMBLE 

The  National  Academy  of  Sciences,  under  the  authority  conferred  upon  it 
by  its  charter  enacted  by  Congress,  and  approved  by  President  Lincoln  on 
March  3,  1863,  and  pursuant  to  the  request  expressed  in  an  Executive  order 
made  by  President  Wilson  on  May  11,  1918,  adopts  the  following  articles  of 
organization  for  the  National  Research  Council,  to  replace  the  temporary  organir 
zation  under  which  it  has  operated  heretofore. 
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ARTICLE  I.  PURPOSE 

It  shall  be  the  purpose  of  the  National  Research  Council  to  promote  research 
in  the  mathematical,  physical,  and  biological  sciences,  and  in  the  application 
of  these  sciences  to  engineering,  agriculture,  medicine,  and  other  useful  arts, 
with  the  object  of  increasing  knowledge,  of  strengthening  the  national  defense, 
and  of  contributing  in  other  ways  to  the  public  welfare,  as  expressed  in  the 
Executive  order  of  May  11,  1918. 

ARTICLE  II.  MEMBERSHIP 

Section  1.  The  membership  of  the  National  Research  Council  shall  be 
chosen  with  the  view  of  rendering  the  council  an  effective  federation  of  the 
principal  research  agencies  in  the  United  States  concerned  with  the  fields  of 
science  and  technology  named  in  Article  I. 

Sec.  2.  The  council  shall  consist  of — 

1.  Representatives  of  national  scientific  and  technical  societies; 

2.  Representatives  of  the  Government,  as  provided  in  the  Executive 

order; 

8.  Representatives  of  other  research  organizations  and  other  persons 
whose  aid  may  advance  the  objects  of  the  council. 
Sec.  3.  Membership  in  the  council  shall  be  limited  to  citizens  of  the  United 
States.  This,  however,  shall  not  be  construed  as  applying  to  membership  in  com- 
mittees, appointed  by  or  acting  under  the  council,  whose  members  are  not  neces- 
sarily members  of  the  council,  provided  that  members  not  citizens  of  the  United 
States  shall  in  no  case  form  a  majority  of  any  such  committees. 

ARTICLE  III.  divisions 

Section  1.  The  council  shall  be  organized  in  divisions  of  two  classes: 

A.  Divisions  dealing  with  the  more  general  relations  and  activities  of  the 
council. 

B.  Divisions  dealing  with  special  branches  of  science  and  technology. 

Sec.  2.  The  initial  constitution  of  the  divisions  of  the  council  shall  be  as 
follows: 

A.  Divisions  of  general  relations: 

I.  Division  of  Federal  relations. 
II.  Division  of  Foreign  relations. 

III.  Division  of  States  relations. 

IV.  Division  of  educational  relations. 
V.  Research  information  service. 

B.  Divisions  of  science  and  technology: 

VI.  Division  of  physical  sciences. 
VII.  Division  of  engineering  and  industrial  research* 
VIII.  Division  of  chemistry  and  chemical  technology, 
IX.  Division  of  geology  and  geography. 
X.  Division  of  medical  sciences. 
XI.  Division  of  biology  and  agriculture. 
XII.  Division  of  anthropology  and  psychology. 
Sec.  3.  The  number  of  divisions  and  the  grouping  of  subjects  in  Article  III, 
■ection  2,  may  be  modified  by  the  executive  board  of  the  National  Research 
Council. 

Sec.  4.  The  divisions  of  general  relations  shall  be  organized  by  the  executive 
board  of  the  National  Research  C(  ancil.    (Art.  IV,  sec.  2.) 

Sec.  5.  To  secure  the  effective  federation  of  the  principal  research  agencies 
in  the  United  States,  provided  for  in  Article  II,  a  majority  of  the  members  of 
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each  of  the  divisions  of  science  and  technology  shall  consist  of  representatives 
of  scientific  and  technical  societies,  who  shall  be  chosen  as  provided  for  in  Article 
V,  section  2.  The  other  members  of  the  division  shall  be  nominated  by  the 
executive  committee  of  the  division,  approved  by  the  executive  board  of  the 
National  Research  Council,  and  appointed  in  accordance  with  Article  V,  sec- 
tion 4. 

Sec.  6.  The  divisions  of  the  council,  with  the  approval  of  the  executive  board, 
may  establish  sections  and  committees,  any  of  which  may  include  members 
chosen  outside  the  membership  of  the  council. 

ARTICLE  IV.  ADMINISTRATION 

Section  1.  The  affairs  of  each  division  shall  be  administered  by  a  chairman,  one 
or  more  vice  chairmen,  and  an  executive  committee,  of  which  the  chairman  and 
vice  chairman  shall  be  ex  officio  members.  The  officers  and  the  executive  com- 
mittee of  each  of  the  divisions  of  general  relations  shall  be  appointed  by  the 
executive  board  for  such  periods  as  may  be  determined  by  the  board,  except 
that  the  foreign  secretary  of  the  National  Academy  of  Sciences  shall  be  ex  officio 
chairman  of  the  division  of  foreign  relations.  The  officers  and  executive  com- 
mittee of  each  of  the  divisions  of  science  and  technology  shall  be  elected  by  the 
division  at  its  annual  meeting,  and  confirmed  by  the  executive  board. 

Sec.  2.  The  affairs  of  the  National  Research  Council  shall  be  administered  by 
an  executive  board,  of  which  the  officers  of  the  National  Research  Council,  the 
president  and  home  secretary  of  the  National  Academy  of  Sciences,  the  president 
of  the  American  Association  for  the  Advancement  of  Science,  or  if  he  be  ineligible, 
another  representative  duly  appointed  by  the  association,  the  chairman  of  the 
Engineering  Foundation,  the  chairmen  and  vice  chairmen  of  the  divisions  of 
science  and  technology,  and  the  chairmen  of  the  divisions  of  general  relations 
shall  be  members.  In  the  absence  of  the  chairman  of  a  division  the  vice  chair- 
man or  other  executive  officer  shall  represent  him.  The  council  of  the  National 
Academy  of  Sciences  and  the  executive  board  of  the  National  Research  Council, 
acting  jointly,  may  nominate  additional  members,  not  to  exceed  12  in  number, 
who,  if  not  already  members  of  the  National  Research  Council,  shall  be  ap- 
pointed thereto  by  the  president  of  the  National  Academy  of  Sciences  for  terms 
of  three  years.  Upon  their  retirement,  chairmen  of  the  National  Research 
Council  and  chairmen  of  the  executive  board  shall  continue  as  members  of  the 
executive  board  for  two  years  beyond  the  period  of  their  appointment.  Subject 
to  the  approval  of  the  executive  board,  the  business  of  the  council  may  be  trans- 
acted by  an  interim  committee  constituted  as  defined  in  the  by-laws. 

Sec.  3.  The  officers  of  the  National  Research  Council  shall  consist  of  a  chair- 
man of  the  executive  board,  one  or  more  vice  chairmen,  a  permanent  secretary, 
and  a  treasurer,  who  shall  also  serve  as  members  and  officers  of  the  executive 
board  of  the  council. 

Sec.  4.  The  officers  of  the  National  Research  Council,  excepting  the  perma- 
nent secretary  and  the  treasurer,  shall  be  elected  annually  by  the  executive 
board.  The  permanent  secretary  of  the  council  shall  be  elected  by  the  execp.tive 
board  for  a  period  of  one  year  or  more.  The  treasurer  of  the  National  Academy 
of  Sciences  shall  be  ex  officio  treasurer  of  the  National  Research  Council. 

Sec.  5.  The  duties  of  the  officers  of  the  council  and  of  the  divisions  shall  be 
fixed  by  the  executive  board. 

article  v. — nominations  and  appointments 

Section  1.  The  Government  bureaus,  civil  and  military,  to  be  represented 
in  the  division  of  Federal  relations  and  the  scientific  and  technical  societies  to 
be  represented  in  the  divisions  of  science  and  technology  of  the  National  Re- 
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search  Council  shall  be  determined  by  joint  action  of  the  council  of  the  National 
Academy  of  Sciences  and  the  executive  board  of  the  National  Research  Council. 

Sec.  2.  Representatives  of  scientific  and  technical  societies  shall  be  nominated 
by  the  societies,  at  the  request  of  the  executive  board,  and  appointed  by  the 
president  of  the  National  Academy  of  Sciences  to  membership  in  the  council 
and  assigned  to  one  of  its  divisions. 

Sec.  3.  The  representatives  of  the  Government  shall  be  nominated  by  the 
president  of  the  National  Academy  of  Sciences  after  conference  with  the  secre- 
taries of  the  departments, concerned,  and  the  names  of  those  nominated  shall  be 
presented  to  the  President  of  the  United  States  for  designation  by  him  for  service 
with  the  National  Research  Council. 

Sec.  4.  Other  members  of  the  council  shall  be  nominated  by  the  executive 
committees  of  the  divisions,  approved  by  the  executive  board,  and  appointed 
by  the  president  of  the  National  Academy  of  Sciences  to  membership  and  assigned 
to  one  of  the  divisions. 

Sec.  5.  Members  of  the  council  shall  be  appointed  for  terms  of  three  years, 
except  when  appointed  to  fill  unexpired  terms. 

Sec.  6.  The  Government  representatives  shall  serve  for  periods  of  three  years, 
unless  they  previously  retire  from  the  Government  office  which  they  represent, 
in  which  case  their  successors  shall  be  appointed  for  the  unexpired  term. 

ARTICLE  VI.  meetings 

Section  1.  Meetings  of  the  council  may  be  held  on  call  of  the  executive  board. 

Sec.  2.  The  executive  board  and  the  divisions  shall  hold  annual  meetings,  at 
which,  in  the  case  of  the  divisions  of  science  and  technology,  officers  shall  be 
elected;  such  other  meetings  may  be  called  as  may  be  required  for  the  transac- 
tion of  business.  The  annual  meeting  of  the  executive  board  shall  be  held  in 
April,  in  the  city  of  Washington,  on  a  date  to  be  determined  as  the  board  may 
direct. 

Sec.  3.  Joint  meetings  of  the  executive  board  of  the  National  Research  Council 
and  the  council  of  the  National  Academy  of  Sciences  shall  be  held  from  time  to 
time  to  consider  any  matters  which,  in  the  judgment  of  the  president  of  the 
National  Academy,  require  the  attention  of  both  bodies. 

ARTICLE  VII.  PUBLICATIONS  AND  REPORTS 

Section  1.  An  annual  report  on  the  work  of  the  National  Research  Council 
shall  be  presented  by  the  chairman  to  the  National  Academy  of  Sciences,  for 
submission  to  Congress,  in  connection  with  the  annual  report  of  the  president  of 
the  Academy. 

Sec.  2.  Other  publications  of  the  National  Research  Council  may  include 
papers,  bulletins,  reports,  and  memoirs,  which  may  appear  in  the  Proceedings  or 
memoirs  of  the  National  Academy  of  Sciences,  in  the  publications  of  other 
societies,  in  scientific  and  technical  journals,  or  in  a  separate  series  of  the  Research 
Council. 

ARTICLE  VIII.  AMENDMENTS 

Section  1.  Power  of  amendment  of  these  articles  of  organization  shall  reside 
In  the  co'incil  of  the  National  Academy  of  Sciences. 

Officers  and  Executive  Board 
officers 

Honorary  chairman,  .George  E.  Hale,  honorary  director,  Mount  Wilson  Ob- 
servatory, Carnegie  Institution  of  Washington,  Pasadena,  Calif. 

Chairman  of  the  executive  board,  Gano  Dunn,  president,  J.  G.  White  Engineer- 
ing Corporation,  43  Exchange  Place,  New  York  City. 
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First  vice  chairman,  A.  A.  Michelson,  president,  National  Academy  of  Sciences; 
[professor  of  physics,  University  of  Chicago,  Chicago,  111. 

Second  vice  chairman,  Charles  D.  Walcott,  secretary  of  the  Smithsonian 
Institution,  Washington,  D.  C. 

Third  vice  chairman,  R.  A.  Millikan,  director,  Norman  Bridge  Laboratory  of 
Physics,  California  Institute  of  Technology,  Pasadena,  Calif. 

Fourth  vice  chairman,  John  C.  Merriam,  president,  Carnegie  Institution  of 
Washington,  Washington,  D.  C. 

Permanent  secretary,  Vernon  Kellogg,  National  Research  Council,  Washington, 
D.  C. 

Treasurer,  George  K.  Burgess,  treasurer,  National  Academy  of  Sciences;  director, 
United  States  Bureau  of  Standards,  Washington,  D.  C. 

Assistant  secretary,  Paul  Brockett,  assistant  secretary  National  Academy  of 
Sciences,  in  charge  of  building,  Washington,  D.  C. 

Assistant  secretary,  Albert  L.  Barrows,  National  Research  Council,  Washing- 
ton, D.  C. 

Bursar,  J.  H.  J.  Yule,  National  Research  Council,  Washington,  D.  C. 
Chief  clerk,  C.  L.  Wade,  National  Research  Council,  Washington,  D.  C. 

EXECUTIVE  BOARD 

Chairman,  Gano  Dunn. 

MEMBERS  EX  OFFICIO 

OflBcers  of  the  council  (except  assistant  secretaries). 

President  of  the  National  Academy  of  Sciences.    A.  A.  Michelson. 

Home  secretary  of  the^  National  Academy  of  Sciences.  David  White,  senior 
geologist.  United  States  Geological  Survey,  Washington,  D.  C. 

President  of  the  American  Association  for  the  Advancement  of  Science.  J. 
McKeen  Cattell,  president.  Psychological  Corporation;  editor.  Science,  Grand 
Central  Terminal  Building,  New  York  City. 

Chairman  of  the  Engineering  Foundation.  Charles  F.  Rand,  mining  engineer, 
71  Broadway,  New  York  City. 

Chairmen  of  the  divisions  of  general  relations. 

Chairmen  and  vice  chairmen  of  the  divisions  of  science  and  technology. 

MEMBERS  AT  LAEGE 

Edward  Dean  Adams,  consulting  engineer,  598  Madison  Avenue,  New  York 
City. 

Joseph  S.  Ames,  professor  of  physics  and  director  of  the  physical  laboratory, 
Johns  Hopkins  University,  Baltimore,  Md. 

John  J.  Carty,  vice  president,  American  Telephone  &  Telegraph  Co.,  195 
Broadway,  New  York  City. 

H.  E.  Howe,  editor,  Journal  of  Industrial  and  Engineering  Chemistry,  Wash- 
ington, D.  C. 

William  M.  Jardine,  president,  Kansas  State  Agricultural  College,  Manhattan, 
Kans. 

A.  A.  Noyes,  director.  Gates  Chemical  Laboratory,  California  Institute  of 
Technology,  Pasadena,  Calif. 

Raymond  Pearl,  professor  of  biometry  and  vital  statistics,  Johns  Hopkins 
University,  Baltimore,  Md. 

M.  I.  Pupin,  professor  of  electromechanics,  Columbia  University,  New  York 
City. 

S.  W.  Stratton,  president,  Massachusetts  Institute  of  Technology,  Cambridge, 
Mass. 

Ambrose  Swasey,  president,  Warner  &  Swasey  Co.,  Cleveland,  Ohio. 
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William  H.  Welch,  director,  School  of  Hygiene  and  Public  Health,  Johns 
Hopkins  University,  Baltimore,  Md. 

President  Sigma  Xi  Society,  ex  oflScio;  F.  K.  Richtmyer,  professor  of  physics, 
Cornell  University,  Ithaca,  N.  Y. 

INTERIM  COMMITTEE 

Chairman  of  the  executive  board,  permanent  secretary  and  treasurer  of  the 
National  Research  Council,  and  chairman,  or  acting  executive  officer,  of  each 
division. 

Administrative  Committees  of  the  Council 

Committee  on  budget:  Chairman,  ex  officio,  Gano  Dunn;  George  K.  Burgess, 
Vernon  Kellogg,  John  C.  Merriam. 

Committee  on  building:  Chairman,  Gano  Dunn;  George  E.  Hale,  H.  E. 
Howe,  Vernon  Kellogg,  John  C.  Merriam,  A.  A.  Michelson,  R.  A.  Millikan,  A.  A. 
Noyes,  Augustus  Trowbridge,  Charles  D.  Walcott,  with  F.  P.  Keppell  in  an 
advisory  capacity,  representing  the  Carnegie  Corporation.  Paul  Brockett, 
secretary  of  the  committee. 

Committee  on  dedication  of  the  new  building  (joint  committee  with  National 
Academy  of  Sciences) :  Chairman,  Charles  D.  Walcott;  James  R.  ^ngell,  Gano 
Dunn,  George  E.  Hale,  Vernon  Kellogg,  John  C.  Merriam,  William  H.  Welch. 
Paul  Brockett,  secretary  of  the  committee. 

Committee  on  finance  (joint  committee  with  National  Academy  of  Sciences) : 
Chairman,  A.  A.  Michelson,  ex  officio;  Gano  Dunn,  ex  officio;  George  K.  Burgess, 
ex  officio. 

Committee  on  policies:  Chairman,  R.  A.  Millikan;  Gano  Dunn,  Vernon  Kel- 
logg, F.  L.  Ransome,  Charles  D.  Walcott,  Clark  Wissler. 

Committee  on  projects:  Chairman,  Vernon  Kellogg,  ex  officio;  Gano  Dunn, 
ex  officio;  C.  M.  Jackson,  Andrew  C.  Lawson,  J.  Enrique  Zanetti. 

Committee  on  publication  and  publicity:  Chairman,  Robert  M.  Yerkes,  ex 
officio;  Gano  Dunn,  ex  officio;  Albert  E.  Jenks,  Vernon  Kellogg,  ex  officio.  Miss 
Clara  M.  Hogue,  editor. 

Committee  on  allocation  of  space  in  new  building  (joint  committee  with 
National  Academy  of  Sciences):  Chairman,  Gano  Dunn;  Paul  Brockett,  Vernon 
Kellogg,  David  White. 

Committee  on  exhibits  in  the  new  building  (joint  committee  with  National 
Academy  of  Sciences) :  Chairman,  George  E.  Hale;  secretary,  Paul  Brockett; 
Wilder  D.  Bancroft,  John  J.  Carty,  W.  M.  Corse,  Arthur  L.  Day,  Gano  Dunn, 
Henry  S.  Graves,  R.  A.  Harper,  R.  G.  Harrison,  C.  M.  Jackson,  Albert  E.  Jenks, 
Frank  B.  Jewett,  L.  R.  Jones,  Vernon  Kellogg,  Andrew  C.  Lawson,  Graham 
Lusk,  John  C.  Merriam,  R.  A.  Millikan,  Frank  Schlesinger,  E.  L.  Thorndike, 
Augustus  Trowbridge,  Oswald  Veblen,  Charles  D.  Walcott,  Robert  M.  Yerkes, 
J.  Enrique  Zanetti. 

Executive  committee:  Chairman,  George  E.  Hale;  Arthur  L.  Day,  Vernon 
Kellogg,  John  C.  Merriam,  Charles  D.  Walcott. 

Technical  Committees  of  the  Council 

Committee  on  concilium  bibliographicum:  Chairman,  Vernon  Kellogg;  secre- 
tary, J.  R.  Schramm;  R.  A.  Harper,  Robert  M.  Yerkes. 

Committee  on  conservation  of  natural  resources  (acting  as  the  Research  Council 
section  of  the  executive  committee  on  natural  resources  of  the  American  Associa- 
tion for  the  Advancement  of  Science,  the  National  Academy  of  Sciences,  and  the 
National  Research  Council) :  Chairman,  John  C.  Merriam;  J.  McKeen  Cattell, 
John  M.  Clarke,  Vernon  Kellogg,  C.  E.  McClung. 
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Committee  on  cooperation' with  research  corporation:  Chairman,  F.  G.  Cottrell, 
director,  fixed  nitrogen  research  laboratory,  United  States  Department  of  Agri- 
culture, American  University,  Washington,  D.  C;  Maurice  Holland,  J.  David 
Thompson. 

Committee  on  international  auxiliary  language:  Chairman,  F.  G.  Cottrell, 
director,  fixed  nitrogen  research  laboratory,  United  States  Department  of  Agri- 
culture, American  University,  Washington,  D.  C;  Albert  E.  Jenks,  Robert  M. 
Yerkes. 

Committee  on  Patent  Office:  Chairman,  Edwin  J.  Prindle,  111  Broadway,  New 
York  City;  L.  H.  Baekeland,  W.  F.  Durand,  Thomas  Ewing,  Frederick  P.  Fish, 
Reid  Hunt,  R.  A.  Millikan,  M.  I.  Pupin,  S.  W.  Stratton,  C.  P.  Townsend. 

Trustees  for  publication  of  international  critical  tables:  Chairman,  George  P. 
Adamson,  president.  General  Chemical  Co.,  40  Rector  Street,  New  York  City; 
secretary,  W.  M.  Corse;  Edward  B.  Craft,  H.  E.  Howe,  Frank  B.  Jewett,  Hugh  K. 
Moore,  Charles  L.  Reese,  Julius  Stieglitz. 

Editorial  board  for  publication  of  international  critical  tables:  Chairman, 
E.  W.  Washburn;  George  K.  Burgess,  Saul  Dushman,  John-  Johnston,  S.  C.  Lind, 
C.  E.  Mendenhall,  R.  B.  Moore. 

Advisory  committee  to  American  commissioner  on  annual  tables  of  constants 
and  numerical  data:  Chairman,  William  Duane;  H.  E.  Howe,  Frank  B.  Jewett, 
C.  E.  K.  Mees,  John  F.  Thompson. 

Executive  committee  of  American  Geophysical  Union:  Chairman,  Louis  A. 
Bauer,  director,  department  of  terrestrial  magnetism,  Carnegie  Institution  of 
Washington,  Washington,  D.  C;  vice  chairman,  Arthur  L.  Day,  director,  geo- 
physical laboratory,  Carnegie  Institution  of  Washington,  Washington,  D.  C; 
secretary,  William  Bowie,  chief,  division  of  geodesy.  United  States  Coast  and 
Geodetic  Survey,  Washington,  D.  C;  L.  H.  Adams,  J.  P.  Ault,  E.  H.  Bowie, 
R.  A.  Harper,  John  F.  Hayford,  W.  J.  Humphreys,  Andrew  C.  Lawson,  R.  A. 
Millikan,  W.  F.  G.  Swann,  Oswald  Veblen,  H.  S.  Washington,  J.  Enrique 
Zanetti. 

Representatives  of  the  Council  on — 

Editorial  board  of  Proceedings  of  National  Academy  of  Sciences:  Gano  Dunn, 
R.  A.  Harper,  C.  M.  Jackson,  Albert  E.  Jenks,  Frank  B.  Jewett,  Vernon  Kellogg, 
Andrew  C.  Lawson,  Oswald  Veblen,  J.  Enrique  Zanetti;  member  of  editorial 
executive  committee,  Vernon  Kellogg. 

Board  of  trustees  of  science  service:  C.  G.  Abbot,  Vernon  Kellogg,  Robert  M. 
Yerkes. 

Joint  commission  of  Swiss  Natural  Science  Association  and  National  Research 
Council  for  management  of  concilium  bibliographicum:  Vernon  Kellogg. 

National  board  on  occupational  terminology:  L.  L.  Thurstone,  psychologist, 
Bureau  of  Public  Personnel  Administration,  Washington,  D.  C. 

DIVISIONS  OF  THE  COUNCIL 

I.  Division  of  Federal  Relations 

Chairman,  Charles  D.  Walcott. 

Vice  chairman,  . 

Secretary,  Paul  Brockett. 

EXECUTIVE  COMMITTEB 

Chairman,  Charles  D,  Walcott;  vice  chairman,  - 
George  K.  Burgess,  Brigadier  General  A.  A.  Fries. 


;  William  Bowie, 
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MEMBERS  OF  THE  DIVISION 

EX  OFFICIO 

Robert  M.  Yerkes,  chairman,  research  information  service,  National  Research 
Council,  Washington,  D.  C. 

Paul  Brockett,  secretary  of  the  division;  assistant  secretary,  National  Academy 
of  Sciences  and  National  Research  Council,  Washington,  D.  C. 

The  President  of  the  United  States,  on  the  nomination  of  the  National  Academy 
of  Sciences,  has  designated  the  following  representatives  of  the  various  depart- 
ments to  act  as  members  of  this  division. 

DEPARTMENT  OF  STATE 

Wilbur  J.  Carr,  Assistant  Secretary  of  State. 

DEPARTMENT  OF  THE  TREASUBT 

A.  M.  Stimson,  Assistant  Surgeon  General,  Public  Health  Service. 

DEPARTMENT  OF  WAB 

Lieut.  Col.  Edward  T.  Donnelly,  General  Staff,  United  States  Army. 

Lieut.  Col.  M.  E.  Locke,  Military  Intelligence  Division,  United  States  Army. 

Col.  Clarence  H.  McNeil,  Coast  Artillery,  United  States  Arm3\ 

Col.  Joseph  F.  Siler,  Medical  Corps,  United  States  Army. 

Lieut.  Col.  Clarence  O.  Sherrill,  Engineer  Corps,  United  States  Army. 

Col.  Colden  L'H.  Ruggles,  Ordnance  Department,  United  States  Army. 

Maj.  Gen.  George  0.  Squier,  Chief  Signal  Officer,  United  States  Army. 

Maj.  Henry  W.  Harms,  Air  Service,  United  States  Army. 

Brig.  Gen.  A.  A.  Fries,  Chief,  Chemical  Warfare  Service,  United  States  Army. 

DEPARTMENT  OF  JUSTICE 

William  D.  Riter,  Assistant  Attorney  General. 

POST  OFFICE  DEPARTMENT 

Joseph  Stewart,  special  assistant  to  the  Attorney  General. 

DEPARTMENT  OF  THE  NAVY 

The  director.  Intelligence  Division,  Office  of  Naval  Operations,  United  States 
Navy. 

The  superintendent  of  the  Naval  Observatory,  Bureau  of  Navigation,  United 
States  Navy. 

The  Chief  of  the  Bureau  of  Yards  and  Docks,  United  States  Navy. 
The  Chief  of  the  Bureau  of  Ordnance,  United  States  Navy. 
The  Chief  of  the  Bureau  of  Construction  and  Repair,  United  States  Navy. 
The  Chief  of  the  Bureau  of  Engineering,  United  States  Navy. 
Rear  Admiral  Edward  R.  Stitt,  Surgeon  General,  and  Chief  Bureau  of  Medicine 
and  Surgery,  United  States  Navy. 

DEPARTMENT  Of  THE  INTERIOR 

Wilham  A.  Kinnan,  First  Assistant  Commissioner,  Patent  Office. 
George  F.  Zook,  specialist  in  higher  education.  Bureau  of  Education. 
George  Otis  Smith,  Director,  Geological  Survey. 

 ,  Reclamation  Service. 

H.  Foster  Bain,  Director,  Bureau  of  Mines. 
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DEPARTMENT  OF  AGRICULTURE 

C.  F.  Marvin,  Chief,  Weather  Bureau. 

J.  R.  Mohler,  Cliief,  Bureau  of  Animal  Industry. 

Karl  F.  Kellerman,  physiologist  and  associate  chief,  Bureau  of  Plant  Industrv. 
E.  H.  Clapp,  assistant  forester,  Forest  Service. 

Frederick  B.  Power,  pharmaceutical  research  chemist,  Bureau  of  Chemistry. 
Milton  Whitney,  Chief,  Bureau  of  Soils. 

L.  0.  Howard,  entomologist  and  Chief,  Bureau  of  Entomology. 
E.  W.  Nelson,  biologist  and  Chief,  Bureau  of  Biological  Survey. 
T.  H.  MacDonald,  Chief,  Bureau  of  Public  Roads. 

DEPARTMENT  OF  COMMERCE 

Joseph  A.  Hill,  Assistant  to  the  Director,  Bureau  of  the  Census. 
George  K.  Burgess,  Director,  Bureau  of  Standards. 
Henry  B.  O'Malley,  Commissioner,  Bureau  of  Fisheries. 
George  R.  Putnam,  Commissioner,  Bureau  of  Lighthouses. 
William  Bowie,  chief  division  of  geodesy.  Coast  and  Geodetic  Survey 

DEPARTMENT  OF  LABOR 

Ethelbert  Stewart,  Commissioner,  Bureau  of  Labor  Statistics. 

SMITHSONIAN  INSTITUTION 

Charles  D.  Walcott,  Secretary  of  the  Smithsonian  Institution, 
11.  Division  of  Foreign  Relations 

Chairman,  R.  A.  Millikan. 
Vice  chairman,  Wilbur  J.  Carr. 
Vice  chairman,  Vernon  Kellogg. 
Secretary,  Albert  L.  Barrows. 

EXECUTIVE  COMMITTEE 

Chairman,  R.  A.  Millikan;  vice  chairmen,  Wilbur  J.  Carr  and  Vernon  Kellogg; 
William  Bowie,  George  E.  Hale,  John  C.  Merriam,  Augustus  Trowbridge. 

MEMBERS  OF  THE  DIVISION 

EX  OFFICIO 

A.  A.  Michelson,  president.  National  Academy  of  Sciences;  professor  of  physics, 
University  of  Chicago,  Chicago,  111.. 

R.  A.  Millikan,  foreign  secretary.  National  Academy  of  Sciences;  director, 
Norman  Bridge  Laboratory  of  Physics,  California  Institute  of  Technology, 
Pasadena,  Calif. 

Chairman  of  the  executive  board  of  the  National  Research  Council  and  chair- 
men of  all  divisions. 

AMERICAN  ASSOaATION  FOR  THE  ADVANCEMENT  OF  saENCE 

Burton  E.  Livingston,  professor  of  plant  physiology,  and  director,  laboratory 
of  plant  physiology,  Johns  Hopkins  University;  permanent  secretary,  American 
Association  for  the  Advancement  of  Science,  Washington,  D.  C. 

AMERICAN  ACADEMY  OF  AETS  AND  SCIENCES 

W.  M.  Wheeler,  professor  of  economic  entomology,  Bussey  Institution,  Forest 
Hills,  Mass. 
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AMERICAN  PHILOSOPHICAL  SOCTETT 

Robert  W.  Wood,  professor  of  experimental  physics,  Johns  Hopkins  Univer- 
sity, Baltimore,  Md. 

DEPARTMENT  OF  STATE 

Wilbur  J.  Carr,  assistant  Secretary  of  State,  United  States  Department  of 
State,  Washington,  D.  C. 

DEPARTMENT  OF  THE  NAVY 

Capt.  Henry  H.  Hough,  director.  Intelligence  Division,  Office  of  Naval  Opera- 
tions, Washington,  D.  C. 

DEPARTMENT  OF  WAR 

Lieut.  Col.  M.  E.  Locke,  General  Staff,  Military  Intelligence  Division,  Wash- 
ington, D.  C. 

INTERNATIONAL  ASTRONOMICAL  UNION 

E.  W.  Brown,  chairman,  American  section,  International  Astronomical  Union; 
professor  of  mathematics,  Yale  University,  New  Haven,  Conn. 

INTERNATIONAL  GEODETIC  AND  GEOPHYSICAL  UNION 

William  Bowie,  president,  section  on  geodesy.  International  Geodetic  and 
Geophysical  Union;  secretary,  American  Geophysical  Union;  chief,  division  of 
geodesy.  United  States  Coast  and  Geodetic  Survey,  Washington,  D.  C. 

C.  F.  Marvin,  vice  president,  section  on  meteorology.  International  Geodetic 
and  Geophysical  Union;  chief,  United  States  Weather  Bureau,  Washington,  D.  C. 

Louis  A.  Bauer,  secretary,  section  on  terrestrial  magnetism  and  electricity. 
International  Geodetic  and  Geophysical  Union;  chairman,  American  Geophysical 
Union;  director,  department  of  terrestrial  magnetism,  Carnegie  Institution  of 
Washington,  Washington,  D.  C. 

G.  W.  Littlehales,  vice  president,  section  on  physical  oceanography,  Interna- 
tional Geodetic  and  Geophysical  Union;  hydrographic  engineer,  United  States 
Hydrographic  Office,  Washington,  D.  C. 

H.  S.  Washington,  vice  president,  section  on  volcanology.  International 
Geodetic  and  Geophysical  Union;  petrologist,  geophysical  laboratory,  Carnegie 
Institution  of  Washington,  Washington,  D.  C. 

W.  J.  Humphreys,  chairman,  section  on  seismology,  American  Geophysical 
Union;  professor  of  meteorological  physics,  United  States  Weather  Bureau, 
Washington,  D.  C. 

INTERNATIONAL  UNION  OF  PURE  AND  APPLIED  CHEMISTRY 

Wilder  D.  Bancroft,  vice  president.  International  Union  of  Pure  and  Applied 
Chemistry;  professor  of  physical  chemistry,  Cornell  University,  Ithaca,  N.  Y. 

INTERNATIONAL  UNION  OF  PURE  AND  APPLIED  PHYSICS 

R.  A.  Millikan,  vice  president,  International  Union  of  Pure  and  Applied 
Physics;  director,  Norman  Bridge  Laboratory  of  Physics,  California  Institute  of 
Technology,  Pasadena,  Calif. 

INTERNATIONAL  MATHEMATICAL  UNION 

E.  V.  Huntington,  chairman,  American  section,  International  Mathematical 
Union;  professor  of  mechanics,  Harvard  University,  Cambridge,  Mass. 

INTERNATIONAL  UNION  OF  SQENTIFIC  RADIOTELEGRAPHY 

Ix)ui8  W.  Austin,  vice  president.  International  Union  of  Scientific  Radio- 
telegrrphy;  head  of  United  States  Naval  Radio  Research  Laboratory,  Wash- 
ington, D.  C. 
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INTERNATIONAL  BUREAU  OF  WEIGHTS  AND  MEASURES 

S.  W.  Stratton,  president,  Massachusetts  Institute  of  Technology,  Cambridge, 
Mass. 

INTERNATIONAL  ELECTROTECHNICAL  COMMISSION 

C.  O.  Mailloux,  honorary  president.  International  Electrotechnical  Commission, 
111  Fifth  Avenue,  New  York  City. 

INTERNATIONAL  COMMISSION  ON  ILLUMINATION 

Edward  P.  Hyde,  Cleveland,  Ohio. 

MEMBERS  AT  LARGE 

P.  G.  Agnew,  secretary,  American  Engineering  Standards  Committee,  29  West 
Thirty-ninth  Street,  New  York  City. 

L.  E.  Dickson,  professor  of  mathematics.  University  of  Chicago,  Chicago,  111. 

Herbert  E.  Gregory,  Silliman  professor  of  geology,  Yale  University;  director, 
Bernice  Pauahi  Bishop  Museum  of  Polynesian  Ethnology  and  Natural  History, 
Honolulu,  Hawaii. 

George  E.  Hale,  honorary  director,  Mount  Wilson  Observatory,  Carnegie 
Institution  of  Washington,  Pasadena,  Calif. 

Herbert  Hoover,  trustee  of  Stanford  University,  Stanford  University,  Calif. 

John  C.  Merriam,  president,  Carnegie  Institution  of  Washington,  Washington, 
D.  C. 

Elihu  Root,  31  Nassau  Street,  New  York  City. 

W.  S.  Thayer,  professor  of  clinical  medicine,  Johns  Hopkins  University, 
Baltimore,  Md. 

Augustus  Trowbridge,  professor  of  physics,  Princeton  University,  Princeton, 
N.  J. 

COMMITTEE 

Committee  on  Pacific  Investigations:  Chairman,  Herbert  E.  Gregory. 

III.  Division  of  States  Relations 

Chairman,  . 

Vice  chairman,  Albert  L.  Barrows. 

EXECUTHTE  COMMITTEE 

Chairman,  ;  vice  chairman,  Albert  L.  Barrows;  Frank  W. 

DeWolf,  John  C.  Merriam,  T.  S.  Palmer,  A.  F.  Woods. 

MEMBERS  OF  THE  DIVISION 

Albert  L.  Barrows,  National  Research  Council,  Washington,  D.  C. 

DIVISION  OF  EDUCATIONAL  RELATIONS 

Vernon  Kellogg,  chairman  of  the  division.  National  Research  Council,  Wash- 
ington, D.  C. 

RESEARCH  INFORMATION  SERVICE 

E.  D.  Ball,  director  of  scientific  work.  United  States  Department  of  Agricul- 
ture, Washington,  D.  C. 

DIVISION  OF  PHYSICAL  SCIENCES 

William  Bowie,  chief,  division  of  goedesy,  United  States  Coast  and  Geodetic 
Survey,  Washington,  D.  C. 

DIVISION  Ol'  'ENGINEERING  AND  INDUSTRIAL  RESEARCH 

F.  Paul  Anderson,  director,  American  Society  of  Heating  and  Ventilating 
Engineers  Research  Laboratory,  care  of  United  States  Bureau  of  Mines,  Pitts- 
burgh, Pa. 
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DIVISION  OF  CHEMISTRY  AND  CHEMICAL  TECHNOLOGY 

Charles  L.  Parsons,  secretary,  American  Chemical  Society,  1709  G  Street 
NW.,  Washington,  D.  C. 

DIVISION  OF  GEOLOGY  AND  GEOGRAPHY 

Edward  B.  Mathews,  professor  of  mineralogy  and  petrography,  Johns  Hopkins 
University;  State  geologist  of  Maryland;  director,  State  Weather  Service,  Balti- 
more, Md. 

DIVISION  OF  MEDICAL  SCIENCES 

G.  W.  McCoy,  director,  Hygienic  Laboratory,  United  States  Public  Health 
Service,  Washington,  D.  C. 

DIVISION  OF  BIOLOGY  AND  AGRICULTUBK 

C.  R.  Orton,  professor  of  plant  pathology,  Pennsylvania  State  College,  State 
College,  Pa. 

DIVISION  OF  ANTHROPOLOGY  AND  PSYCHOLOGY 

J.  Walker  Fewkes,  Chief,  Bureau  of  American  Ethnology,  Smithsonian  Institu- 
tion, Washington,  D.  C. 

ASSOCTATION  OF  AMERICAN  STATE  GEOLOGISTS 

Wilbur  A.  Nelson,  State  geologist  of  Tennessee,  Nashville,  Tenn, 

SOCIETY  OF  AMERICAN  FORESTERS 

F.  W.  Besley,  State  forester  of  Maryland,  Baltimore,  Md. 

MEMBERS  AT  LARGE  AND  REGIONAL  REPRESENTATIVES 

E.  W.  Allen,  Chief,  Office  of  Experiment  Stations,  United  States  Department 
of  Agriculture,  Washington,  D.  C. 

David  P.  Barrows,  professor  of  political  science,  University  of  California, 
Berkeley,  Calif. 

John  M.  Clarke,  State  geologist  and  paleontologist;  director,  State  museum, 
education  building,  Albany,  N.  Y. 

Frank  W.  DeWolf,  Boyd  Oil  Co.,  1320  Kirby  Building,  Dallas,  Tex. 

H.  F.  Moore,  LinvUle  Falls,  N.  C. 

Henry  S.  Graves,  provost  of  the  university  and  dean  School  of  Forestry,  Yale 
University,  New  Haven,  Conn. 

John  C.  Merriam,  president,  Carnegie  Institution  of  Washington,  Washington, 
D.  C. 

T.  S.  Palmer,  expert  in  game  conservation.  United  States  Biological  Survey, 
Washington,  D.  C. 

R.  A.  Pearson,  president,  Iowa  State  College,  Ames,  Iowa. 

W.  F.  Willonghby,  director,  Institute  for  Government  Research,  26  Jackson 
Place,  Washington,  D.  C. 

A.  F.  Woods,  president,  University  of  Maryland,  College  Park,  Md. 

IV.  Division  of  Educational  Relations 

Chairman,  Vernon  Kellogg. 
Secretary,  Albert  L.  Barrows. 

EXECXmVE  COMMITTEE 

Chairman,  Vernon  Kellogg;  S.  P.  Capen,  Donald  J.  Cowling,  Graham  Edgar, 
John  C,  Merriam,  H.  W.  Tyler,  A.  F.  Woods,  Robert  M.  Yerkes, 
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MEMBERS  OF  THE  DIVISION 

Vernon  Kellogg,  permanent  secretary,  National  Research  Council,  Washington, 
D.  C. 

EX  OFFiaO 

Simon  Flexner,  chairman,  research  fellowship  board  in  physics  and  chemistry, 
National  Research  Council;  director  of  research  laboratories.  Rockefeller  Institute 
for  Medical  Research,  Sixty-sixth  Street  and  Avenue  A,  New  York  City. 

Frederick  P.  Gay,  chairman,  medical  fellowship  board,  National  Research 
Council;  professor  of  bacteriology,  Columbia  University,  New  York  City. 

Frank  R.  Lillie,  chairman,  board  of  national  research  fellowships  in  the 
biological  sciences.  National  Research  Council;  professor  of  embryology,  Uni- 
versity of  Chicago,  Chicago,  111. 

ASSOCIATION  or  LAND-GRANT  COLLEGES 

A.  F.  Woods,  president.  University  of  Maryland,  College  Park,  Md. 

AMERICAN  ASSOaATION  OF  UNIVERSITY  PROFESSORS 

W.  A.  Oldfather,  professor  of  classics,  University  of  Illinois,  Urbana,  111. 

AMERICAN  COUNCIL  ON  EDUCATION 

C.  R.  Mann,  director,  American  council  on  education;  chairman,  advisory 
board  of  the  operations  and  training  division  of  the  General  Staff,  United  States 
Army,  Washington,  D.  C. 

ASSOCLA.TION  OF  AMERICAN  COLLEGES 

Donald  J.  Cowling,  president,  Carleton  College,  Northfield,  Minn. 

ASSOQATION  OF  AMERICAN  UNIVERSITIES 

James  R^  Angell,  president,  Yale  University,  New  Haven,  Conn. 

NATIONAL  ASSOQATION  OF  STATE  UNIVERSITIES 

Frank  L.  McVey,  president.  University  of  Kentucky,  Lexington,  Ky. 

UNITED  STATES  BUREAU  OF  EDUCATION 

George  F.  Zook,  specialist  in  higher  education.  United  States  Bureau  of  Educa- 
tion, Washington,  D.  C. 

MEMBERS  AT  LARGE 

Frank  Aydelotte,  president,  SwartKmore  College,  Swarthmore,  Pa. 
S.  P.  Capen,  chancellor.  University  of  Buffalo,  Buffalo,  N.  Y. 

F.  B.  Dains,  professor  of  chemistry,  University  of  Kansas,  Lawrence,  Kans. 
W.  F.  Durand,  professor  of  mechanical  engineering,  Stanford  University, 

Stanford  University,  Calif. 

Graham  Edgar,  director  of  research,  Ethyl  Gasoline  Corporation,  Dayton, 
Ohio. 

Abraham  Flexner,  secretary,  General  Education  Board,  61  Broadway,  New 
York  City. 

John  C.  Merriam,  president,  Carnegie  Institution  of  Washington,  Washington, 
D.  C, 

Lieut.  Col.  Robert  I.  Rees,  assistant  vice-president  American  Telephone  & 
Telegraph  Co.,  195  Broadway,  New  York  City. 

G.  W.  Stewart,  professor  of  physics  and  head  of  the  department  of  physics, 
University  of  Iowa,  Iowa  City,  Iowa. 
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H.  W.  Tyler,  professor  of  mathematics,  Massachusetts  Institute  of  Tech- 
nology, Cambridge,  Mass. 

Robert  M.  Yerkes,  chairman,  research  information  service,  National  Research 
Council,  Washington,  D.  C. 

R.  A.  Harper,  liaison  member  from  the  division  of  biology  and  agriculture; 
Torrey  professor  of  botany,  Columbia  University;  chairman,  division  of  biology 
and  agriculture.  National  Research  Council,  Washington,  D.  C. 

COMMITTEE 

Committee  on  Honors  Courses:  chairman,  Vernon  Kellogg. 

V.  Division  op  Research  Extension  * 

Chairman,  W.  M.  Corse. 
Vice  chairman,  W.  A.  Hamor. 

EXECUTIVE  COMMITTEE 

Chairman,  W.  M.  Corse;  vice  chairman,  W.  A.  Hamor;  W.  H.  Fulweiler, 
H.  E.  Howe,  John  Johnston,  George  C.  Stone. 

MEMBERS  OF  THE  DIVISION 

W.  M.  Corse,  chairman  of  the  division,  National  Research  Council,  Wash- 
ington, D.  C. 

EX  OFFICIO 

Oswald  Veblen,  professor  of  mathematics,  Princeton  University;  chairman, 
division  of  physical  sciences,  National  Research  Council,  Washington,  D.  C. 

Frank  B.  Jewett,  chairman,  division  of  engineering,  National  Research  Council; 
vice  president.  Western  Electric  Co.,  195  Broadway,  New  York  City. 

J.  Enrique  Zanetti,  associate  professor  of  chemistry,  Columbia  University; 
chairman,  division  of  chemistry  and  chemical  technology,  National  Research 
Council,  Washington,  D.  C. 

R.  A.  Harper,  Torrey  professor  of  botany,  Columbia  University;  chairman, 
division  of  biology  and  agriculture.  National  Research  Council,  Washington,  D.  C. 

REPRESENTATIVES  OF  GOVERNMENT  BUREAUS 
BUREAU  OF  MINES 

S.  C.  Lind,  chief  chemist  and  chief  mineral  technologist,  United  States  Bureau 
of  Mines,  Washington,  D.  C. 

BUREAU  OF  CHEMISTRY 

F.  P.  Veitch,  chemist  in  charge  of  leathw  and  paper  laboratory,  United  States 
Bureau  of  Chemistry,  Washington,  D.  C. 

BUREAU  OF  STANDARDS 

George  K.  Burgess,  director.  United  States  Bureau  of  Standards,  Washington, 
D.  C. 

MEMBERS  AT  LARGE 

William  H.  Bassett,  technical  superintendent  and  metallurgist,  American 
Brass  Co.,  Waterbury,  Conn. 

W.  H.  Fulweiler,  United  Gas  Improvement  Co.,  319  Arch  Street,  Philadelphia, 
Pa. 

W.  A.  Hamor,  assistant  director,  Mellon  Institute,  Pittsburgh,  Pa. 
H.  E.  Howe,  editor,  Journal  of  Industrial  and  Engineering  Chemistry,  810 
Eighteenth  Street,  Washington,  D.  C. 

» This  division  was  merged  on  Jan.  1,  1924,  with  the  division  of  engineering,  forming  a  new  division 
known  as  the  division  of  engineering  and  Industrial  research. 
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i  John  Johnston,  Sterhng  professor  of  chemistry,  Yale  University,  New  Haven, 
Conn. 

Elbert  C.  Lathrop,  vice  president  and  treasurer,  Samuel  P.  Sadtler  &  Son 
(Inc.),  210  South  Thirteenth  Street,  Philadelphia,  Pa. 
H.  S.  Miner,  chief  chemist,  Welsbach  Light  Co.,  Gloucester  City,  N.  J. 
R.  B.  Moore,  general  manager,  Dorr  Co.,  247  Park  Avenue,  New  York  City. 
W.  E.  Ruder,  metallurgist.  General  Electric  Co.,  Schenectady,  N.  Y. 

i'    George  C.  Stone,  chief  metallurgist,  New  Jersey  Zinc  Co.,  160  Front  Street, 
New  York  City. 
E.  D.  Walen,  Cotton  Research  Co.  (Inc.),  1020  Washington  Street,  Boston, 
(Mass, 

j!  COMMITTEES 

Advisory  committee  on  alloys  research:   Chairman,  W.  M.  Corse. 
Committee  on  corrosion:   Chairman,  W.  M.  Corse. 
Committee  on  the  wear  of  textiles:   Chairman,  W.  M.  Corse. 
Committee  of  apparatus  makers  and  users:    Chairman,  W.  D.  Collins,  chief, 
quality  of  water  division,  United  States  Geological  Survey,  Washington,  D.  C. 
Representative  of  the  division  on  Crop  Protection  Institute:   Paul  Moore. 

VI.  Research  Information  Service 

Chairman,  Robert  M.  Yerkes. 
Vice  chairman,  Charles  L.  Reese. 
Director,  J.  David  Thompson. 

Scientific  and  technical  associates,  Harold  F.  Whittaker,  Paul  Moore,  Miss 
CaUie  Hull. 

EXECUTIVE  COMMITTEE 

Chairman,  Robert  M.  Yerkes;  vice  chairman,  Charles  L.  Reese;  Alfred  D. 
Flinn,  C.  M.  Jackson,  M.  E.  Locke,  M.  C.  Rorty,  J.  Enrique  Zanetti. 

MEMBERS  OF  THE  DIVISION 
EX  OFFICO 

Chairman  of  the  executive  board  of  the  National  Research  Council  and  chair- 
men of  all  divisions. 

representatives  OF  GOVERNMENT  DEPARTMENTS 
DEPARTMENT  OF  STATE 

Prentiss  G.  Gilbert,  chief.  Division  of  Political  and  Economic  Information, 
United  States  Department  of  State,  Washington,  D.  C. 

DEPARTMENT  OF  THE  TREASURY 


DEPARTMENT  OF  WAR 

Lieut.  Col.  M.  E.  Locke,  General  Staff,  Military  Intelligence  Division,  United 
States  Army,  Washington,  D.  C. 

DEPARTMENT  OF  JUSTICl 
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POST  OFFICE  DEPARTMENT 

Joseph  Stewart,  special  assistant  to  the  Attorney  General,  United  States  Post 
Office  Department,  Washington,  D.  C. 

DEPARTMENT  OP  THE  NAVY 

Capt.  E.  L.  Bennett,  technical  aid  to  the  Secretary,  United  States  Navy, 
Washington,  D.  C. 

DEPARTMENT  OF  THE  INTERIOR 

C.  E.  Julihn,  chief  information  service,  United  States  Bureau  of  Mines,  Wash- 
ington, D.  C. 

DEPARTMENT  OF  AGRICULTURE 

E.  D.  Ball,  director  of  scientific  work.  United  States  Department  of  Agri- 
culture, Washington,  D.  C. 

DEPARTMENT  OF  COMMERCE 


DEPARTMENT  OF  LABOR 

Ethelbert  Stewart,  Commissioner,  United  States  Bureau  of  Labor  Statistics, 
Washington,  D.  C. 

MEMBERS  AT  LARGE 

Albert  V.  Bleininger,  director,  research  division,  Homer  Laughlin  China  Co. 
Newell,  W.  Va. 

Fuller  E.  Callaway,  cotton  manufacturer.  La  Grange,  Ga. 

Harrison  W.  Craver,  director.  Engineering  Societies  Library,  29  West  Thirty 
ninth  Street,  New  York  City. 

Alfred  D.  Flinn,  director.  Engineering  Foundation,  29  West  Thirty-nintl 
Street,  New  York  City. 

Brig.  Gen.  A.  A.  Fries,  Chief,  Chemical  Warfare  Service,  United  States  Army 
Washington,  D.  C. 

Francis  P.  Garvan,  president,  Chemical  Foundation,  115  Broadway,  Nei 
York  City. 

William  C.  Geer,  vice  president,  B.  F.  Goodrich  Co.,  Akron,  Ohio. 

Dorsey  W.  Hyde,  jr.,  assistant  manager,  civic  development  department,  Cham 
ber  of  Commerce,  United  States  of  America,  Washington,  D.  C. 

Charles  F.  Kettering,  president.  General  Motors  Research  Corporation,  Day 
ton,  Ohio. 

Charles  L.  Parsons,  secretary,  American  Chemical  Society,  1709  G  Street  NW. 
Washington,  D.  C. 

Charles  L.  Reese,  chemical  director,  E.  I.  duPont  de  Nemours  &  Co.,  Wilming 
ton,  Del. 

F.  W.  Robinson,  president,  Chemical  Catalogue  Co.  (Inc.)  ,1  Madison  Avenue 
New  York  City. 

M.  C.  Rorty,  assistant  vice  president,  American  Telephone  &  Telegraph  Co., 
195  Broadway,  New  York  City.  i 

F.  S.  Terry,  manager.  National  Lamp  Works,  General  Electric  Co.,  Nela  Park,| 
Cleveland,  Ohio. 

C.  P.  Townsend,  chairman,  research  committee.  Union  Carbide  &  Carbon 
Corporation,  30  East  Forty-second  Street,  New  York  City. 


A 


okqanization  op  eeseaech  council. 


185 


VII.  Division  of  Physical  Sciences 

Chairman,  Oswald  Veblen. 
Vice  chairman,  J.  S.  Ames. 
Executive  secretary,  W.  E.  Tisdale. 

EXECUTIVE  COMMITTEE 

Chairman,  Oswald  Veblen;  vice  chairman,  J.  S.  Ames;  William  Duane  Edwin 
B.  Frost,  Theodore  Lyman. 

MEMBERS  OF  THE  DIVISION 

Oswald  Veblen,  professor  of  mathematics,  Princeton  University,  Princeton,  N.  J. 
J.  S.  Ames,  professor  of  physics  and  director  of  the  physical  laboratory,  Johns 
Hopkins  University,  Baltimore,  Md. 

REPRESENTATIVES  OF  SOCIETIES 
AMERICAN  ASTRONOMICAL  SOCIETY 

E.  W.  Brown,  professor  of  mathematics,  Yale  University,  Nev/  Haven,  Conn. 
W.  W.  Campbell,  president.  University  of  California,  Berkeley,  Calif. 
Edwin  B.  Frost,  director,  Yerkes  Observatory,  University  of  Chicago,  Williams 
Bay,  Wis. 

AMERICAN  PHYSICAL  SOCIETY 

Paul  D.  Foote,  physicist.  United  States  Bureau  of  Standards,  Washington,  D.  C. 
H.  G.  Gale,  professor  of  physics.  University  of  Chicago,  Chicago,  111. 
Theodore  Lyman,  professor  of  physics.  Harvard  University,  Cambridge,  -Mass. 
C.  E.  Mendenhall,  professor  of  physics.  University  of  Wisconsin,  Madison,  Wis. 
H.  M.  Randall,  professor  of  physics.  University  of  Michigan,  Ann  Arbor,  Mich. 

AMERICAN  MATHEMATICAL  SOCIETY 

Luther  P.  Eisenhart,  professor  of  mathematics,  Princeton  University,  Prince- 
ton, N.  J. 

E.  V.  Huntington,  professor  of  mechanics.  Harvard  University,  Cambridge, 
Mass. 

H.  F.  Blichfeldt,  professor  of  mathematics,  Stanford  University,  Stanford  Uni- 
versity, Califo 

MATHEMATICAL  ASSOQATION  OF  AMERICA 

H.  L.  Rietz,  professor  of  mathematics,  University  of  Iowa,  Iowa  City,  Iowa. 

REPRESENTATIVE  OF  THE  DIVISION  OF  FEDERAL  RELATIONS 

William  Bowie,  chief,  division  of  geodesy,  United  States  Coast  and  Geodetic 
Survey,  Washington,  D.  C. 

MEMBERS  AT  LARGE 

S.  J.  Barnett,  research  associate  in  physics  of  the  Carnegie  Institution  of 
Washington,  California  Institute  of  Technology,  Pasadena,  Calif. 

Gilbert  A.  Bliss,  professor  of  mathematics,  University  of  Chicago,  Chicago, 
111. 

Bergen  Davis,  professor  of  physics,  Columbia  University,  New  York  City. 
E.  F.  Nichols,^  Nela  Research  Laboratory,  National  Lamp  Works,  General 
Electric  Co.,  Nela  Park,  Cleveland,  Ohio. 


1  Deceased. 
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Leigh  Page,  assistant  professor  of  physics,  Yale  University,  New  Haven, 
Conn. 

F.  K.  Richtmyer,  professor  of  physics,  Cornell  University,  Ithaca,  N.  Y. 

F.  A.  Saunders,  associate  professor  of  physics.  Harvard  University,  Cam- 
bridge, Mass. 

G.  W.  Stewart,  professor  of  physics,  and  head  of  the  department  of  physics, 
University  of  Iowa,  Iowa  City,  Iowa. 

S.  W.  Stratton,  president,  Massachusetts  Institute  of  Technology,  Cambridge, 
Mass. 

Augustus  Trowbridge,  professor  of  physics,  Princeton  University,  Princeton, 
N.  J. 

COMMITTEES 

EXECUTIVE  COMMITTEES  OF  AMERICAN  SECTIONS  OF  INTERNATIONAL  UNIONS 

International  Astronomical  Union:  Chairman,  E.  W.  Brown. 

International  Mathematical  Union:  Chairman,  E.  V.  Huntington. 

International  Union  of  Pure  and  Applied  Physics:  Chairman,  R.  A.  Millikan, 
director,  Norman  Bridge  Laboratory  of  Physics,  California  Institute  of  Tech- 
nology, Pasadena,  Calif. 

International  Union  of  Scientific  Radio  Telegraphy:  Chairman,  L.  W.  Austin, 
head  of  United  States  Naval  Radio  Research  Laboratory,  Washington,  D.  C. 

ADMINISTRATIVE  COMMITTEES 

Committee  on  revolving  fund  for  publication  of  mathematical  books:  Chairman, 
George  D.  Birkhoff,  professor  of  mathematics,  Harvard  University,  Cambridge, 
Mass. 

Committee  on  scientific  publications:  Chairman,  E.  R.  Hedrick,  professor  of 
mathematics.  University  of  Missouri,  Columbia,  Mo. 

RESEARCH  COMMITTEES 

Committee  on  algebraic  numbers:  Chairman,  H.  S.  Vandiver,  assistant  pro- 
fessor of  mathematics,  Cornell  University,  Ithaca,  N.  Y. 

Committee  on  ionization  potentials  and  related  subjects:  Chairman,  Paul  D. 
Foote. 

Committee  on  luminescence:  Chairman,  Edward  L.  Nichols,  emeritus  pro- 
fessor of  experimental  physics,  Cornell  University,  Ithaca,  N.  Y. 

Committee  on  radiation  in  gases:  Chairman,  Edwin  C.  Kemble,  instructor  in 
physics.  Harvard  University,  Cambridge,  Mass. 

Committee  on  research  methods  and  technique:  Chairman,  F.  K.  Richtmyer. 

Committee  on  theories  of  magnetism:  Chairman,  S.  J.  Barnett. 

Committee  on  vision  and  photobiology :  Chairman,  W.  T.  Bovie,  assistant  pro- 
fessor of  biophysics.  Harvard  University,  Cambridge,  Mass. 

Committee  on  X  rays  and  radioactivity:  Chairman,  Arthur  H.  Compton, 
professor  of  physics.  University  of  Chicago,  Chicago,  111. 

Committee  on  analysis  situs:  Chairman,  J.  W.  Alexander,  assistant  professor 
of  mathematics,  Princeton  University,  Princeton,  N.  J. 

Committee  on  rational  transformations:  Chairman,  Virgil  Snyder,  prof  elisor  of 
mathematics,  Cornell  University,  Ithaca,  N.  Y. 
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VIII.  Division  op  Engineering  and  Industrial  Research  * 

(Engineering  Societies  Building,  29  West  Thirty-ninth  Street,  New  York  City) 

Chairman,  Frank  B.  Jewett. 
Vice  chairman,  Galen  H.  Clevenger. 
Vice  chairman,  Edward  B.  Craft. 
Director,  Maurice  Holland. 
Secretary,  William  Spraragen. 

EXECUTIVE  COMMITTEE 

Chairman,  Frank  B.  Jewett;  vice  chairmen,  Galen  H.  Clevenger  and  Edward 
B.  Craft;  C.  A.  Adams,  Gano  Dunn,  D.  S.  Jacobus. 

MEMBERS  OF  THE  DIVISION 

Frank  B.  Jewett,  vice  president,  Western  Electric  Co.,  195  Broadway,  New 
York  City. 

Edward  B.  Craft,  chief  engineer,  Western  Electric  Co.,  463  West  Street,  New 
York  City. 

representatives  of  societies 

AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS 

John  H.  Dunlap,  ex  officio,  secretary,  American  Society  of  Civil  Engineers,  29 
West  Thirty-ninth  Street,  New  York  City. 

Henry  Goldmark,  consulting  engineer,  103  Park  Avenue,  New  York  City. 

William  K.  Hatt,  head  of  school  of  civil  engineering,  and  director,  materials 
testing  laboratory,  Purdue  University,  Lafayette,  Ind. 

George  S.  Webster,  Delaware  River  Bridge  Joint  Commission,  Board  of  Engi- 
neers, 1136  Widener  Building,  Philadelphia,  Pa. 

AMERICAN  INSTITUTE  OF  MINING  AND  METALLURGICAL  ENGINEERS 

F.  F.  Sharpless,  ex  officio,  secretary,  American  Institute  of  Mining  and  Metal- 
lurgical Engineers,  29  West  Thirty-ninth  Street,  New  York  City. 

Thomas  Robins,  president,  Robins  Conveying  Belt  Co.,  Park  Row  Building, 
New  York  City. 

W.  Spencer  Hutchinson,  professor  of  mining,  Massachusetts  Institute  of  Tech- 
nology, Cambridge,  Mass. 

Arthur  L.  Walker,  professor  of  metallurgy,  School  of  Mines,  Columbia  Univer- 
sity, New  York  City. 

AMERICAN  SOCIETY  OF  MECHANICAL  ENGINEERS 

Calvin  W.  Rice,  ex  officio,  secretary,  American  Society  of  Mechanical  Engineers, 
29  West  Thirty-ninth  Street,  New  York  City. 

D.  S.  Jacobus,  advisory  engineer,  Babcock  &  Wilcox  Co.,  85  Liberty  Street, 
New  York  City. 

Albert  Kingsbury,  Kingsbury  Machine  Works,  4314  Tackawanna  Street, 
Frankford,  Philadelphia,  Pa. 

R.  J.  S.  Pigott,  mechanical  engineer,  Stevens  &  Wood,  120  Broadway,  New 
York  City. 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS 

F.  L.  Hutchinson,  ex  officio,  secretary,  American  Institute  of  Electrical  Engi- 
neers, 29  West  Thirty-ninth  Street,  New  York  City. 

C.  A.  Adams,  Lawrence  professor  of  engineering.  Harvard  University,  Cam- 
bridge, Mass. 


» This  division  was  merged  on  Jan.  1, 1924,  with  the  division  of  research  extension,  forming  a  new  division 
known  as  the  division  of  engineering  and  industrial  research. 
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Bancroft  Gherardi,  Vice  President,  American  Telephone  &  Telegraph  Co.,  195^ 
Broadway,  New  York  City. 

A.  E.  Kennelly,  professor  of  electrical  engineering,  Harvard  University, 
Cambridge,  Mass. 

AMERICAN  SOCIETY  OP  REFRIGERATING  ENGINEERS 

Fred  E.  Matthews,  consulting  mechanical  engineer,  269  Leonia  Avenue, 
Leonia,  N.  J. 

AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

Guilliaem  Aertsen,  Bethlehem  Steel  Co.,  122  South  Michigan  Avenue,  Chicago 
111. 

J.  A.  Capp,  chief,  testing  laboratory.  General  Electric  Co.,  Schenectady,  N. 

AMERICAN  SOCIETY  FOR  STEEL  TREATING 

A.  E.  White,  professor  of  metallurgical  engineering,  University  of  Michigan, 
Ann  Arbor,  Mich. 

AMERICAN  SOCIETY  OF  HEATING  AND  VENTILATING  ENGINEERS 

F.  Paul  Anderson,  director,  American  Society  of  Heating  and  Ventilating 
Engineers  Research  Laboratory,  care  of  United  States  Bureau  of  Mines,  Pitts- 
burgh, Pa. 

ILLUMINATING  ENGINEERING  SOCIETY 

Edward  P.  Hyde,  Cleveland,  Ohio.  - 

WESTERN  SOCIETY  OF  ENGINEERS 

Edmond  O.  Schweitzer,  chief  testing  engineer,  Commonwealth  Edison  Co.,  28 
North  Market  Street,  Chicago,  111. 

SOCIETY  OF  AUTOMOTIVE  ENGINEERS 

B.  B.  Bachman,  engineer.  Autocar  Co.,  Ardmore,  Pa. 

F.  W.  Davis,  consulting  engineer,  Metz  Building,  Waltham,  Mass. 

AMERICAN  WELDING  SOCIETY 

Henry  M.  Hobart,  consulting  engineer,  General  Electric  Co.,  Schenectady 
N.  Y. 

MEMBERS  AT  LARGE 

Galen  H.  Clevenger,  consulting  metallurgist.  United  States  Smelting,  Refining 
&  Mining  Co.,  55  Congress  Street,  Boston,  Mass. 

Gano  Dunn,  president,  J.  G  White  Engineering  Corporation,  43  Exchange 
Place,  New  York  City. 

F.  P.  Gilligan,  secretary-treasurer,  Henry  Souther  Engineering  Co.,  Hartford, 
Conn. 

Sullivan  W.  Jones,  chairman,  structural  service  committee,  American  Institute! 
of  Architects,  19  West  Forty-fourth  Street,  New  York  City. 

Paul  M.  Lincoln,  professor  of  electrical  engineering,,  and  director  of  the  school 
of  electrical  engineering,  Cornell  University,  Ithaca,  N.  Y. 

Charles  F.  Loweth,  chief  engineer,  Chicago,  Milwaukee  &  St.  Paul  Railroad! 
Co.,  Chicago,  111. 

Thomas  H.  Mac  Donald,  Chief,  United  States  Bureau  of  Public  Roads,  Wash- 
ington, D.  C. 

Van  H.  Manning,  director  of  research,  American  Petroleum  Institute,  19  West 
Forty-fourth  Street,  New  York  City. 

Anston  Marston,  dean  of  engineering  and  director  of  engineering  experiment 
station,  lewa  State  College,  Ames,  Iowa. 

Paul  D.  Merica,  superintendent  of  research,  International  Nickel  Co., 
Bayonne,  N.  J. 
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H.  F.  Moore,  research  professor  of  engineering  materials,  University  of  Illinois, 
Urbana,  111. 

C.  E.  Skinner,  assistant  director  of  engineering,  Westinghouse  Electric  & 
Manufacturing  Co.,  East  Pittsburgh,  Pa. 
A  representative  of  the  division  of  Federal  relations. 

Advisory  Boards 

Advisory  hoard  on  civil  engineering  research. — Sponsored  by  the  American 
Society  of  Civil  Engineers.  Chairman,  Robert  E.  Horton,  consulting  hydraulic 
engineer,  R.  F.  D.  No.  1,  Voorheesville,  N.  Y. 

Advisory  board  on  mining  and  metallurgical  engineering  research, — Sponsored 
by  the  American  Institute  of  Mining  and  Metallurgical  Engineers. 

Advisory  hoard  on  mechanical  engineering  research. — Sponsored  by  the  American 
Society  of  Mechanical  Engineers.  Chairman,  Walter  Rautenstrauch,  vice  pres- 
ident and  general  manager.  Liberty  Yeast  Co.,  56  West  Forty-fifth  Street,  New 
York  City. 

Advisory  hoard  on  electrical  engineering  research. — Sponsored  by  the  American 
Institute  of  Electrical  Engineers.  Chairman,  John  B.  Whitehead,  professor  of 
engineering  and  dean  of  the  engineering  faculty,  Johns  Hopkins  University, 
Baltimore,  Md. 

Advisory  hoard  on  testing  materials. — Executive  committee  of  the  American 
Society  for  Testing  Materials.    Chairman,  Guilliaem  Aertsen. 

Advisory  hoard  on  illuminating  engineering  research, — Committee  on  relation 
of  quality  and  quantity  of  illumination  to  efficiency  in  industry.  Chairman, 
Dugald  C.  Jackson,  professor  of  electrical  engineering,  Massachusetts  Institute 
of  Technology,  Cambridge,  Mass. 

American  Bureau  of  Welding. — Advisory  board  on  welding  research,  sponsored 
by  the  American  Welding  Society.    Director,  C.  A.  Adams. 

COMMITTEES 

Committee  on  electric  arc  welding:  Chairman,  Henry  M.  Hobart. 
Committee  on  resistance  welding:  Chairman,  Hermann  Lemp,  General  Electric 
Co.,  Erie,  Pa. 

Committee  on  standard  tests  for  welds:  Chairman,  F.  M.  Farmer,  electrical 
testing  laboratories,  Eightieth  Street  and  East  End  Avenue,  New  York  City. 

Committee  on  welding  wire  specifications:  Chairman,  C.  A.  McCune,  Page 
Steel  &  Wire  Co.,  Bridgeport,  Conn. 

Committee  on  training  of  welding  operators:  Chairman,  J.  C.  Wright,  Federal 
Board  for  Vocational  Education,  Washington,  D.  C. 

Committee  on  specifications  of  steel  to  be  welded:  Chairman,  W.  J.  Beck, 
American  Rolling  Mill  Co.,  Middletown,  Ohio. 

Committee  on  thermit  welding:  Chairman,  J.  H.  Deppeler,  Metal  &  Thermit 
Corporation,  92  Bishop  Street,  Jersey  City,  N.  J. 

Committee  on  welded  storage  tanks:  Chairman,  J.  C.  Lincoln,  Lincoln  Electric 
Co.,  Cleveland,  Ohio. 

Committee  on  gas  welding:  Chairman,  S.  W.  Miller,  Union  Carbide  and  Carbon 
Research  Laboratories,  Long  Island  City,  N.  Y. 

Committee  on  welded  rail  joints:  Chairman,  George  K.  Burgess,  Director, 
United  States  Bureau  of  Standards,  Washington,  D.  C. 

Committee  on  pressure  vessels:  Chairman,  H.  L.  Whittemore,  United  States 
Bureau  of  Standards,  Washington,  D.  C. 

Advisory  board  on  highway  research. — Chairman,  A.  N.  Johnson,  dean.  Engi- 
neering College,  University  of  Maryland,  College  Park,  Md.;  director,  C.  H, 
Upham,  State  highway  engineer,  Raleigh,  N.  C. 
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COMMITTEES 

Comn.ittee  on  cliaracter  and  use  of  road  material:  Chairman,  H.  S,  Matti- 
more,  engineer  of  tests,  Pennsylvania  State  Highway  Department,  Harrisburg,  Pa. 

Committee  on  economic  theory  of  highway  improvement:  Chairman,  T.  R. 
Agg,  professor  of  engineering,  Iowa  State  College,  Ames,  Iowa. 

Subcommittee  on  tractive  resistance  of  roads:  Chairman,  C.  J.  Tilden, 
professor  of  engineering  mechanics,  Yale  University,  New  Haven,  Conn. 

Committee  on  structural  design  of  roads:  Chairman,  A.  T.  Goldbeck,  engineer 
of  tests.  United  States  Bureau  of  Public  Roads,  Washington,  D.  C. 

Committee  on  highway  maintenance:  Chairman,  W.  H.  Root,  maintenance 
engineer,  Iowa  State  Highway  Department,  Ames,  Iowa. 

Committee  on  highway  finances:  Chairman,  J.  G.  McKay,  United  States 
Bureau  of  Public  Roads,  Washington,  D.  C. 

Committee  on  highway  traffic  analysis:  Chairman,  G.  E.  Hamlin,  Connecticut 
Highway  Commission,  Hartford,  Conn. 

Committee  on  ways  and  means:  Chairman,  A.  J.  Brosseau,  president,  Mack 
Trucks,  (Inc.),  25  Broadway,  New  York  City. 

OTHER  COMMITTEES  OF  THE  DIVISION 

Committee  on  electrical  core  losses:  Chairman,  A.  E.  Kennelly. 

Committee  on  electrical  insulation:  Chairman,  J.  B.  Whitehead,  professor 
of  electrical  engineering,  Johns  Hopkins  University,  Baltimore,  Md. 

Committee  on  fatigue  phenomena  of  metals:  Chairman,  H.  F.  Moore,  re- 
search professor  of  engineering  materials,  University  of  Illinois,  Urbana,  111. 

Committee  on  hardness  testing  of  materials:  Chairman,  A.  E.  BelHs,  Bellis 
Heat  Treating  Co.,  New  Haven,  Conn. 

Committee  on  heat  treatment  of  carbon  steel:  Acting  chairman,  F.  B.  Foley, 
metallurgist,  United  States  Bureau  of  Mines,  Minneapolis,  Minn. 

Committee  on  marine  piling  investigations  (joint  committee  with  divisions  of 
chemistry  and  chemical  technology  and  biology  and  agriculture):  Chairman, 
R.  T.  Betts,  chief  engineer,  Robbins-Ripley  Co.,  50  Church  Street,  New  York 
City. 

Subcommittee  on  biology:  Chairman,  C.  A.  Kofoid,  professor  of  zoology. 
University  of  California,  Berkeley,  Calif. 

Subcommittee  on  publicity:  Chairman,  R.  T.  Betts. 

Subcommittee  on  finance:  Chairman,  Hermann  von  Schrenk,  consulting 
timber  engineer.  Tower  Grove  and  Flad  Avenues,  St.  Louis,  Mo. 

Subcommittee  on  engineering:  Chairman,  George  J.  Ray,  chief  engineer 
Delaware,  Lackawanna  &  Western  Railway  Co.,  Hoboken,  N.  J. 

Subcommittee  on  patents:  Chairman,  R.  T.  Betts. 

Subcommittee  on  chemistry:  Chairman,  Wilder  D.  Bancroft,  professor  of 
physical  chemistry,  Cornell  University,  Ithaca,  N.  Y. 

Subcommittee  on  concrete  in  sea  water:  Chairman,  William  K.  Hatt. 
Committee  on  molding  sand:  Chairman,  W.  M.  Saunders,  Saunders  &  Franklin, 
chemists.  Providence,  R.  I. 

Executive  committee:  Chairman,  W.  M.  Saunders. 

Subcommittee  on  finances:  Chairman,  R.  A.  Bull,  consulting  engineer, 
639  Diversey  Parkway,  Chicago,  111. 

Subcommittee  on  publicity:  C.  E.  Hoyt,  secretary -treasurer  American 
Foundrymen's  Association,  140  South  Dearborn  Street,  Chicago,  111. 

Subcommittee  on  geological  surveys:  Chairman,  Henry  Ries,*  professor  of 
economic  geology,  Cornell  University,  Ithaca,  N.  Y. 

Subcommittee  on  conservation  and  reclamation:  Chairman,  Fred  L.  Wolf, 
Ohio  Brass  Co.,  Mansfield,  Ohio. 

Subcommittee  on  standard  methods  for  testing  molding  sands:  Chairman, 
Henry  B.  Hanley,  303  Arnett  Boulevard,  Rochester,  N.  Y. 


j  ORGANIZA'PTON  OF  RESEARCH  COUNCITj  191 

i 

t  Committee  on  Neumann  bands:  Chairman,  Charles  E.  Munroe,  National 
Research  Council,  Washington,  D.  C. 

Pulverizing  committee  (joint  committee  with  milling  committee  of  American 
Institute  of  Mining  and  Metallurgical  Engineers) :  Honorary  chairman,  Robert 
H.  Richards,  emeritus  professor  of  mining  engineering,  Massachusetts  Institute 
of  Technology;  residence,  Jamaica  Plain,  Mass;  chairman,  Galen  H.  Clevenger. 

Committee  on  uses  of  tellurium  and  selenium:  Chairman,  Victor  Lenher, 
iprofessor  of  chemistry.  University  of  Wisconsin,  Madison,  Wis. 

Committee  on  heat  transmission:  Chairman  of  organizing  committee,  H.  C. 
(Dickinson,  research  manager,  Society  of  Automotive  Engineers,  29  West  Thirty- 
j ninth  Street,  New  York  City. 

REPRESENTATIVES  OF  THE  DIVISION  ON  

^  Committees  of  the  American  Society  for  Testing  Materials: 

Committee  A-8  on  magnetic  analysis:  R.  L.  Sanford,  physicist.  United 

States  Bureau  of  Standards,  Washington,  D.  C. 

Committee  for  the  investigation  of  sulphur  and  phosphorus  in  steel: 

J.  H.  Hall,  metallurgical  engineer,  Taylor- Wharton  Iron  &  Steel  Co.,  High 

Bridge,  N.  J. 

Joint  committee  of  Bureau  of  Mines  and  Bureau  of  Standards  on  rock  drill 
steel:  Bradley  Stoughton,  consulting  engineer,  10  East  Forty-fourth  Street, 
New  York  City. 

Committee  on  ferrous  metals  advisory  to  the  Bureau  of  Standards:  Enrique 
Touceda,  George  S.  Webster. 

IX.  Division  op  Chemistry  and  Chemical  Technology 

Chairman,  J.  Enrique  Zanetti. 
Vice  chairman,  James  F.  Norris. 

EXECUTIVE  COMMITTEE 

Chairman,  J.  Enrique  Zanetti;  vice  chairman,  James  F.  Norris;  Lauder  W. 
Jones,  S.  C.  Lind,  R.  B.  Moore,  Acheson  Smith,  E.  W.  Washburn. 

MEMBERS  OF  THE  DIVISION 

J.  Enrique  Zanetti,  associate  professor  of  chemistry,  Columbia  University, 
New  York  City. 

James  F.  Norris,  professor  of  organic  chemistry,  Massachusetts  Institute  of 
Technology,  Cambridge,  Mass. 

REPRESENTATIVES  OF  SOCIETIES 
AMERICAN  CHEMICAL  SOCIETY 

W.  D.  Bigelow,  director,  research  laboratory,  National  Canners  Association, 
1739  H  Street  NW.,  Washington,  D.  C. 

H.  P.  Cady,  professor  of  chemistry.  University  of  Kansas,  Lawrence,  Kans. 

E.  C.  Franklin,  professor  of  organic  chemistry  and  dean  of  graduate  study, 
Stanford  University,  Stanford  University,  Calif. 

William  Hoskins,  Hoskins  &  Mariner,  Harris  Trust  Building,  Chicago,  HI. 
John  Johnston^  Sterhng  professor  of  chemistry,  Yale  University,  New  Haven, 
Conn. 

F.  J.  Moore,,  professor  of  organic  chemistry,  Massachusetts  Institute  of  Tech- 
nology, Cambridge,  Mass. 

Charles  L.  Parsons,  secretary,  American  Chemical  Society,  1709  G  Street  N W., 
Washington,  D.  C. 
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Walter  T.  Taggart,  Blanchard  professor  of  chemistry,  and  director,  John 
Harrison  Laboratory  of  Chemistry,  University  of  Pennsylvania,  Philadelphia,  Pa. 

John  E.  Teeple,  consulting  chemist  and  chemical  engineer,  50  East  Forty-first 
Street,  New  York  City. 

AMERICAN  ELECTROCHEMICAL  SOaETY 

Acheson  Smith,  vice-president  and  general  manager,  Acheson  Graphite  Co., 
Niagara  Falls,  N.  Y. 

AMERICAN  INSTITUTE  OF  CHEMICAL  ENGINEERS 

Charles  L.  Reese,  chemical  director,  E.  I.  du  Pont  de  Nemours  &  Co.,  Wil- 
mington, Del. 

AMERICAN  CERAMIC  SOQETY 

Albert  V.  Bleininger,  director,  research  division.  Homer  Laughlin  China 
Co.,  Newell,  W.  Va. 

MEMBERS  AT  LARGE 

William  C.  Geer,  vice  president,  B.  F.  Goodrich  Rubber  Co.,  Akron,  Ohio. 
Harry  N.  Holmes,  professor  of  chemistry,  Oberlin  College,  Oberlin,  Ohio. 
Treat  B.  Johnson,  professor  of  organic  chemistry,  Yale  University,  New  Haven, 
Conn. 

Lauder  W.  Jones,  professor  of  chemistry,  Princeton  University,  Princeton,  N.  J. 

S.  C.  Lind,  chief  chemist  and  chief  mineral  technologist.  United  States  Bureau 
of  Mines,  Washington,  D.  C. 

R.  B.  Moore,  general  manager.  Dorr  Co.,  247  Park  Avenue,  New  York  City. 

L.  A.  Rogers,  liaison  member  from  the  Division  of  Biology  and  Agriculture; 
bacteriologist  in  charge  of  Research  Laboratories,  Dairy  Division,  United  States 
Bureau  of  Animal  Industry,  Washington,  D.  C. 

A  representative  of  the  division  of  Federal  relations. 

COMMITTEES 

Committee  on  chemical  research  on  medicinal  substances:  Chairman,  Marston 
T.  Bogert,  professor  of  organic  chemistry,  Columbia  University,  New  York  City. 

Committee  on  chemistry  of  colloids:  Chairman,  H.  N.  Holmes. 

Committee  on  contact  catalysis:  Chairman,  Wilder  D.  Bancroft. 

Committee  on  explosives  investigations:  Chairman,  Charles  E.  Munroe, 
National  Research  Council,  Washington,  D.  C. 

Committee  on  investigation  of  the  explosibility  of  ammonium  compounds: 
Chairman,  Charles  E.  Munroe. 

Committee  on  preparation  and  publication  of  list  of  ring  systems  used  in 
organic  chemistry  (joint  committee  with  American  Chemical  Society) :  Chairman, 
James  F.  Norris. 

Committee  on  substitution  of  sodium  compounds  for  the  conservation  of 
potassium  compounds:  Chairman,  James  R.  Withrow,  professor  of  chemistry, 
Ohio  State  University,  Columbus,  Ohio. 

Committee  on  theory  of  reactions  of  nonelectrolytes:  Chairman,  R.  F.  Brunei, 
professor  of  chemistry,  Bryn  Mawr  College,  Bryn  Mawr,  Pa. 

Committee  on  publication  of  war  data  and  information  (joint  committee  with 
division  of  Federal  relations) :  Chairman,  Charles  E.  Munroe,  National  Research 
Council,  Washington,  D.  C. 
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AMERICAN    SECTIONS    OF    INTERNATIONAL    COMMITTEES    AND    AMERICAN  REPRE- 
SENTATIVES 

International  committee  on  the  preservation  of  food  products  by  chemical 
substances:  Chairman,  C.  L.  Alsberg,  director,  Food  Research  Institute,  Stanford 
University,  Stanford  University,  Calif. 

International  committee  on  solid  fuels:  Chairman,  S.  W.  Parr,  professor  of 
industrial  chemistry,  University  of  Illinois,  Urbana,  111. 

International  committee  on  scientific  property  rights:  Chairman,  R.  B.  Moore. 

International  committee  on  industrial  hygiene:  Chairman,  Yandell  Henderson, 
professor  of  physiology,  Yale  University  Medical  School,  New  Haven,  Conn. 

International  committee  on  documentation:  Chairman,  C.  W.  Andrews,  libra- 
rian, John  Crerar  Library,  Chicago,  111. 

International  committees  on  nomenclature: 

Committee  on  nomenclature  in  organic  chemistry:  Chairman,  James  F. 
Norris. 

Committee  on  nomenclature  in  inorganic  chemistry:  Chairman,  E.  J. 
Crane,  editor.  Chemical  Abstracts,  Ohio  State  University,  Columbus,  Ohio. 

Committee  on  nomenclature  in  biological  chemistry:  Chairman,  P.  A. 
Levene,  director,  chemical  laboratory.  Rockefeller  Institute  for  Medical 
Research,  Sixty-sixth  Street  and  Avenue  A,  New  York  City. 
International  commission  on  chemical  elements:  T.  W.  Richards,  director, 
Wolcott  Gibbs  Memorial  Laboratory,  Harvard  University,  Cambridge,  Mass. 

International  commission  on  annual  tables  of  constants  and  numerical  data: 
E.  W.  Washburn,  American  commissioner. 

International  institute  of  chemical  standards:  E.  W.  Washburn,  representing 
bureau  of  physico-chemical  standards;  W.  D.  Collins,  representing  committee 
on  pure  products  for  research;  G.  C.  Spencer,  representing  service  of  documen- 
tation on  industrial  and  technical  products. 

International  Committee  for  the  Standardization  of  Physico-Chemical  Symbols: 
Robert  B.  Sosman,  Geophysical  Laboratory,  Carnegie  Institution  of  Washington, 
Washington,  D.  C. 

X.  Division  of  Geology  and  Geography 

Chairman,  Andrew  C.  Lawson. 
Vice  chairman,  David  White. 

EXECUTIVE  COMMITTEE  , 

Chairman,  Andrew  C.  Lawson;  Vice  chairman,  David  White;  Charles  P. 
Berkey,  Isaiah  Bowman,  Frederick  V.  Covilie,  Nevin  M.  Fenneman,  Edward  B. 
Mathews,  F.  L.  Ransome. 

MEMBERS  OP  THE  DIVISION 

David  White,  senior  geologist.  United  States  Geological  Survey,  Washington, 
D.  C. 

REPRESENTATIVES  OF  SOCIETIES 
GEOLOGICAL  SOCIETY  OF  AMERICA 

R.  T.  Chamberlin,  professor  of  geology.  University  of  Chicago,  Chicago,  lU. 
Adolph  Knopf,  professor  of  geology,  Yale  University,  New  Haven,  Conn. 
Alfred  C.  Lane,  professor  of  geology  and  mineralogy.  Tufts  College,  Tufts 
College,  Mass. 

F.  B.  Loomis,  professor  of  geology,  Amherst  College,  Amherst,  Mass. 
W.  H.  Twenhofel,  professor  of  geology.  University  of  Wisconsin,  Madison,  Wis. 
Fred  E.  Wright,  petrologist.  Geophysical  Laboratory,  Carnegie  Institution  of 
Washington,  Washington,  D.  C. 
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MINERALOGICAL  SOCIETY  OF  AMERICA 

Edgar  T.  Wherry,  crystallographer,  United  States  Bureau  of  Chemistry 
Washington,  D.  C. 

PALEONTOLOGICAL  SOCIETY 

F.  H.  Knowlton,  geologist.  United  States  National  Museum,  Washington 
D.  C. 

ASSOCIATION  OF  AMERICAN  GEOGRAPHERS 

W.  M.  Davis,  e/iieritus  professor  of  geology,  Harvard  University,  Cam- 
bridge, Mass. 

Lawrence  Martin,  drafting  officer,  in  charge  of  geographical  section.  Division 
of  Political  and  Economic  Information,  United  States  Department  of  State, 
Washington,  D.  C.  ' 

Carl  O.  Sauer,  professor  of  geography,  University  of  California,  Berkeley,  Cahf. 

AMERICAN  GEOGRAPHICAL  SOCIETY 

Isaiah  Bowman,  director,  American  Geographical  Society,  Broadway  at  One 
hundred  and  fifty-sixth  Street,  New  York  City. 

NATIONAL  GEOGRAPHIC  SOCIETY 

Frederick  V.  Coville,  botanist,  United  States  Bureau  of  Plant  Industry, 
Washington,  D.  C. 

SOCIETY  OF  ECONOMIC  GEOLOGISTS 

F.  L.  Ransome,  professor  of  economic  geology,  University  of  Arizona,  Tucson, 
Ariz. 

Arthur  C.  Spencer,  geologist  United  States  Geological  Survey,  Washington, 
D.  C. 

AMERICAN  ASSOCIATION  OF  PETROLEUM  GEOLOGISTS 

K.  C.  Heald,  geologist,  United  States  Geological  Survey,  Washington,  D.  C. 
W.  E.  Wrather,  consulting  geologist,  6044  Bryan  Parkway,  Dallas,  Tex. 

REPRESENTATIVE  OF  THE  DIVISION  OF  FEDERAL  RELATIONS 

George  Otis  Smith,  director.  United  States  Geological  Survey,  Washington, 
D.  C. 

MEMBERS  AT  LARGE 

Ralph  Arnold,  consulting  geologist,  639  South  Spring  Street,  Los  Angeles, 
Calif. 

Charles  P.  Berkcy,  professor  of  geology,  Columbia  University,  New  York  City. 
Edward  W.  Berry,  professor  of  paleontology,  Johns  Hopkins  University, 
Baltimore,  Md. 

Oliver  E.  Baker,  agricultural  economist,  United  States  Department  of  Agri- 
culture, Washington,  D.  C. 

Reginald  A.  Daly,  professor  of  geology,  Harvard  University,  Cambridge,  Mass. 

Andrew  C.  Lawson,  professor  of  mineralogy  and  geology.  University  of  Cali- 
fornia; chairman  of  the  division.  National  Research  Council,  Washington,  D.  C. 

Edward  B.  Mathews,  professor  of  mineralogy  and  petrography,  Johns  Hop- 
kins University;  State  geologist  of  Maryland;  cfirector,  State  weather  service, 
Baltimore,  Md. 

W.  C.  Mendenhall,  chief  geologist,  United  States  Geological  Survey,  Washing- 
ton, D.  C. 

T.  Wayland  Vaughan,  director,  Scripps  Institution  for  Biological  Research, 
La  JoUa,  Calif. 
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COMMITTEES 

Committee  on  abstracts  and  bibliographies:  Chairman,  E.  B.  Mathews. 
Committee  on  editing  Fremont's  reports  for  1842-43:  Chairman,  Frederick  "V 
Coville. 

I     Committee  on  cooperation  with  the  Bureau  of  the  Census:  Chairman,  Nevin 
!  M.  Fenneman,  professor  of  geology  and  geography,  University  of  Cincinnati, 
Cincinnati,  Ohio. 

Committee  on  improvement  of  methods  in  gravity  measurements:  Chairman, 
Arthur  L.  Day,  director,  Geophysical  Laboratory,  Washington,  D.  C. 

Committee  on  lantern  slides  and  illustrative  material:  Chairman,  Carl  O. 
Sauer. 

Committee  on  the  measurement  of  geological  time  by  atomic  disintegration: 
Chairman,  Alfred  C.  Lane. 

Committee  on  obtaining  scientific  data  from  commercial  examinations  and 
explorations:  Chairman,  James  F.  Kemp,  professor  of  geology,  Columbia  Uni- 
versity, New  York  City. 

Committee  on  paleobotany:  Chairman,  Edward  W.  Berry. 

Committee  on  sedimentation:  Chairman,  W.  H.  Twenhofel. 

Committee  on  shore-line  investigations:  Chairman,  Douglas  W.  Johnson, 
professor  of  physiography,  Columbia  University,  New  York  City. 

Committee  on  sound  sounding  and  oceanographic  thermographs:  Chairman, 
T.  Wayland  Vaughan. 

Committee  on  studies  in  petroleum  geology:  Chairman,  K.  C.  Heald. 

Committee  on  tectonics:  Chairman,  R.  T.  Chamberlin. 

Committee  on  the  testing  of  isostasy  in  the  basin  ranges:  Chairman,  William 
Bowie,  chief,  division  of  geodesy.  United  States  Coast  and  Geodetic  Survey, 
Washington,  D.  C. 

REPRESENTATIVE  OF  THE  DIVISION 

Advisory  Council  of  the  United  States  Board  of  Surveys  and  Maps:  E.  B. 
Mathews. 

XL  Division  of  Medical  Sciences 

Chairman,  C.  M.  Jackson. 
Vice  chairman,  Ludvig  Hektoen. 

KXECUTrVE  COMMITTBS 

Chairman,  C.  M.  Jackson;  vice  chairman,  Ludvig  Hektoen;  Frederick  P.  Gay, 
W.  H.  Howell,  W.  G.  MacCallum,  G.  W.  McCoy. 

MEMBERS  OF  THE  DIVISION 

C.  M.  Jackson,  professor  of  anatomy  and  director,  department  of  anatomy. 
University  of  Minnesota;  chairman  of  the  division.  National  Research  Council, 
Washington,  D.  C. 

REPRESENTATIVES  OF  SOCIETIES 
AMERICAN  ASSOCIATION  OF  ANATOMISTS 

Charles  R.  Stockard,  professor  of  anatomy,  Cornell  University  Medical  College, 
New  York  City. 

AMERICAN  ASSOCIATION  OF  PATHOLOGISTS  AND  BACTERIOLOGISTS 

Howard  T.  Karsner,  professor  of  pathology,  Western  Reserve  University^ 
Cleveland,  Ohio. 
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AMERICAN  DENTAL  ASSOCIATION 

Thomas  B.  Hartzell,  professor  of  mouth  infections,  Medical  School,  University 
of  Minnesota,  Minneapolis,  Minn. 

AMERICAN  MEDICAL  ASSOCIATION 

James  B.  Herrick,  professor  of  medicine.  Rush  Medical  College,  Chicago, 

m. 

AMERICAN  NEUROLOGICAL  ASSOCTATION 

Adolf  Meyer,  professor  of  psychiatry,  Johns  Hopkins  University,  Baltimore, 
Md. 

AMERICAN  PHYSIOLOGICAL  SOCIETY 

A.  J.  Carlson,  professor  of  physiology.  University  of  Chicago,  Chicago,  111. 

AMERICAN  ROENTGEN  RAY  SOCIETY 

P.  M.  Hickey,  professor  of  roentgenology.  University  of  Michigan,  Ann 
Arbor,  Mich. 

AMERICAN  SOCIETY  FOR  CLINICAL  INVESTIGATION 

James  H.  Means,  assistant  professor  of  medicine.  Harvard  University  Medical 
School,  Boston,  Mass. 

AMERICAN  SOCIETY  FOR  EXPERIMENTAL  PATHOLOGY 

Wade  H.  Brown,  associate  member,  Rockefeller  Institute  for  Medical  Research, 
Sixty -sixth  Street  and  Avenue  A,  New  York  City. 

AMERICAN  SOCIETY  FOR  PHARMACOLOGY  AND  EXPERIMENTAL  THERAPEUTICS 

Reed  Hunt,  professor  of  pharmacology.  Harvard  University,  Boston,  Mass. 

AMERICAN  SOQETY  OF  BIOLOGICAL  CHEMISTS 

Graham  Lusk,  professor  of  physiology,  Cornell  University  Medical  College, 
New  York  City. 

AMERICAN  SURGICAL  ASSOCIATION 

Alexis  Carrel,  member  in  surgery.  Rockefeller  Institute  for  Medical  Research, 
Sixty-sixth  Street  and  Avenue  A,  New  York  City. 

AMERICAN  VETERINARY  MEDICAL  ASSOCIATION 

L.  W.  Goss,  professor  of  veterinary  pathology.  College  of  Veterinary  Medicine, 
Ohio  State  University,  Columbus,  Ohio. 

ASSOCIATION  OF  AMERICAN  PHYSTCTANS 

W.  S.  Thayer,  professor  of  clinical  medicine,  Johns  Hopkins  University, 
Baltimore,  Md. 

SOCIETY  OF  AMERICAN  BACTERIOLOGISTS 

Maj.  Henry  J.  Nichols,  Army  Medical  School,  Washington,  D.  C. 

MEMBERS  AT  LARGE 

Commander  Charles  S.  Butler,  Medical  Corps,  United  States  Navy,  Washing- 
ton, D.  C. 

Henry  A.  Christian,  Hersey  professor  of  the  theory  and  practice  of  physic, 
Harvard  University;  physician  in  chief,  Peter  Bent  Brigham  Hospital,  Boston, 
Mass. 

Lieut.  Col.  Charles  F.  Craig,  Medical  Corps  headquarters,  Hawaiian  de- 
partment. United  States  Army,  Honolulu,  Hawaii. 

Joseph  Erlanger,  professor  of  physiology,  School  of  Mediiane,  Washington 
University,  St.  Louis,  Mo. 
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Frederick  P.  Gay,  professor  of  bacteriology,  Columbia  University,  New  York 
City. 

L.  Hektoen,  professor  of  pathology,  Rush  Medical  College;  director,  John 
McCormick  Institute  for  Infectious  Diseases,  Chicago,  111. 

W.  H.  Howell,  professor  of  physiology  and  assistant  director.  School  of  Hygiene 
and  Public  Health,  Johns  Hopkins  University,  Baltimore,  Md. 

G.  Carl  Huber,  professor  of  anatomy,  and  director,  anatomic  laboratories. 
University  of  Michigan,  Ann  Arbor,  Mich. 

W.  G.  MacCallum,  professor  of  pathology  and  bacteriology,  Johns  Hopkins 
University,  Baltimore,  Md. 

G.  W.  McCoy,  director.  Hygienic  Laboratory,  United  States  Public  Health 
Service,  Washington,  D.  C. 

Peyton  Rous,  member  in  pathology  and  bacteriology.  Rockefeller  Institute 
for  Medical  Research,  Sixty-sixth  Street  and  Avenue  A,  New  York  City. 

Hans  Zinsser,  professor  of  bacteriology.  Harvard  University  Medical  School, 
Boston,  Mass. 

A  representative  of  the  division  of  federal  relations. 

COMMITTEES 

Committee  on  abstracting  medical  literature:  Chairman,  Donald  R.  Hooker, 
managing  editor,  American  Journal  of  Physiology  and  Physiological  Review,  19 
West  Chase  Street,  Baltimore,  Md. 

j    Committee  on  dental  investigations:  Chairman,  Thomas  B.  Hartzell. 

■    Committee  to  formulate  plans  for  an  international  union  of  medical  sciences: 

Chairman,  W.  S.  Thayer. 

Committee  to  formulate  plans  for  the  production  of  pure  proteins  and  related 
materials  for  research  purposes:  Chairman,  H.  Gideon  Wells,  professor  of  path- 
ology. University  of  Chicago;  director,  Otho  S.  A.  Sprague  Memorial  Institute, 
Chicago,  111. 

j    Committee  on  hot  springs  investigation:  Chairman,  C.  M.  Jackson. 
I    Committee  for  research  in  problems  of  sex:  Chairman,  Robert  M.  Yerkes, 
chairman,  research  information  service.  National  Research  Council,  Washington, 
D.  C. 

Committee  to  study  the  prevalence  and  distribution  of  goiter:  Chairman, 
George  W.  McCoy. 

XII.  Division  of  Biology  and  Agriculture 

Chairman,  R.  A.  Harper. 

Vice  chairman,  Edwin  G.  Conklin. 

Executive  secretary,  J.  R.  Schramm. 

EXECUTIVE  COMMITTEE 

Chairman,  R.  A.  Harper;  vice  chairman,  Edwin  G.  Conklin;  Henry  C.  Cowles, 
Henry  E.  Crampton,  William  Crocker,  H.  S.  Jennings,  Frank  R.  Lillie,  Maynard 
M.  Metcalf. 

REPRESENTATIVES  OF  SOCIETIES 
AMERICAN  SOCIETY  OF  AGRONOMY 

Jacob  G.  Lipman,  director.  New  Jersey  Agricultural  Experiment  Station, 
New  Brunswick,  N.  J. 

AMERICAN  SOCIETY  OF  ANIMAL  PRODUCTION 

E.  W.  Sheets,  assistant  chief,  division  of  animal  husbandry.  United  States 
Bureau  of  Animal  Industry,  Washington,  D.  C. 
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SOCTETT  or  AMERICAN  BACTERIOLOGISTS 

L.  A.  Rogers,  bacteriologist  in  charge  of  research  laboratories,  dairy  division, 
United  States  Bureau  of  Animal  Industry,  Washington,  D.  C. 

BOTANICAL  SOCIETY  OF  AMERICA 

John  M.  Coulter,  professor  of  botany,  University  of  Chicago,  Chicago,  111. 
William  Crocker,  director,  Boyce  Thompson  Institute  for  Plant  Research 
Yonkers,  N.  Y. 

R.  A.  Harper,  Torrey  professor  of  botany,  Columbia  University,  New  York 
City. 

AMERICAN  DAIRY  SCIENCE  ASSOCTATION 

J.  A.  Gamble,  specialist  in  dairying.  University  of  Maryland,  College  Park,  Md. 

AMERICAN  ASSOCIATION  OF  ECONOMIC  ENTOMOLOGISTS 

George  A.  Dean,  professor  of  entomology,  Kansas  State  Agricultural  College, 
Manhattan,  Kans. 

ECOLOGICAL  SOCTETY  OF  AMERICA 

Ellsworth  Huntington,  research  associate  in  geography,  Yale  University, 
New  Haven,  Conn. 

SOCIETY  OF  AMERICAN  FORESTERS 

Henry  S.  Graves,  provost  of  the  university  and  dean,  School  of  Forestry, 
Yale  University,  New  Haven,  Conn. 

AMERICAN  GENETIC  ASSOCTATION 

Clyde  E.  Leighty,  agronomist  in  charge  of  eastern  wheat  investigations, 
United  States  Bureau  of  Plant  Industry,  Washington,  D.  C. 

AMERICAN  SOCTETY  FOR  HORTICULTURAL  SCIENCE 

Henry  D.  Hooker,  jr.,  associate  professor  of  botany.  University  of  Missouri, 
Columbia,  Mo. 

AMERICAN  PHYTOPATHOLOGICAL  SOCTETY 

C.  R.  Orton,  professor  of  plant  pathology,  Pennsylvania  State  College,  State 
College,  Pa. 

AMERICAN  SOCIETY  OF  ZOOLOGISTS 

Edwin  G.  Conklin,  professor  of  zoology,  Princeton  University,  Princeton, 
N.  J. 

H.  S.  Jennings,  professor  of  zoology  and  director  biological  laboratory,  Johns 
Hopkins  University,  Baltimore,  Md. 

William  Patten,  professor  of  biology  and  chairman,  department  of  biology, 
Dartmouth  College,  Hanover,  N.  H. 

REPRESENTATIVE  OF  THE  DIVISION  OF  FEDERAL  RELATIONS 

Karl  F.  Kellerman,  physiologist  and  associate  chief.  United  States  Bureau 
of  Plant  Industry,  Washington,  D.  C. 

MEMBERS  AT  LARGE 

Gary  N.  Calkins,  professor  of  protozoology,  Columbia  University,  New 
York  aty. 

Leon  J.  Cole,  chief,  division  of  animal  husbandry.  United  States  Bureau  of 
Animal  Industry,  Washington,  D.  C. 

Henry  C.  Cowles,  professor  of  plant  ecology.  University  of  Chicago,  Chicago, 
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Henry  E.  Crampton,  professor  of  zoology,  Barnard  College,  Columbia  Uni- 
•ersity,  New  York  City. 

W.  C.  Curtis,  professor  of  zoology,  University  of  Missouri,  Columbia,  Mo. 

B.  M.  Duggar,  professor  of  plant  physiology,  Washington  University;  plant 
)hysiologist,  Missouri  Botanical  Garden,  St.  Louis,  Mo. 

Maynard  M.  Metcalf,  zoologist,  Orchard  Laboratory,  Oberlin,  Ohio. 

H.  F.  Moore,  Linville  Falls,  N.  C. 

Charles  V.  Piper,  agrostologist  in  charge  of  forage  crop  investigations,  United 
states  Bureau  of  Plant  Industry,  Washington,  D.  C. 

COMMITTEES 

Advisory  board  of  the  American  Institute  of  Baking:  Chairman,  Harry  E. 
Barnard,  director  American  Institute  of  Baking,  1135  Fullerton  Avenue,  Chicago, 
iU. 

I  Advisory  board  of  the  National  Canners'  Association:    Chairman,  Wilder  D. 
Bancroft,  professor  of  physical  chemistry,  Cornell  University,  Ithaca,  N.  Y. 
Committee  on  Animal  Breeding:  . 

Committee  on  the  Atmosphere  and  Man  (joint  committee  with  division  of 
nedical  sciences) :    Chairman,  Ellsworth  Huntington. 

'  Executive  committee  of  the  general  committee:  Chairman,  Ellsworth  Hunt- 
ngton. 

Subcommittee  on  industrial  effects  of  the  atmosphere:  Chairman,  Ellsworth 
Huntington. 

Subcommittee  on  experiments:  Chairman,  William  H.  Howell,  professor  of 
)hysiology  and  assistant  director.  School  of  Hygiene  and  Public  Health,  Johns 
Hopkins  University,  Baltimore,  Md. 

Subcommittee  on  the  atmosphere  and  mortality:  Chairman,  Ellsworth  Hunt- 
ngton. 

j  Committee  on  family  records:  Chairman,  Vernon  Kellogg,  permanent  secre- 
tary. National  Research  Council,  Washington,  D.  C. 

I  Committee  on  the  Farlow  index:  Chairman,  George  T.  Moore,  director,  Mis- 
ijouri  Botanical  Gardens,  St.  Louis,  Mo. 

Committee  on  food  and  nutrition:  Chairman,  L.  B.  Mendel,  Sterling  pro- 
"essor  of  physiological  chemistry,  Yale  University,  New  Haven,  Conn. 

Subcommittee  on  human  nutrition:  Chairman,  H.  C.  Sherman,  professor  of 
'ood  chemistry,  Columbia  University,  New  York  City. 

Subcommittee  on  animal  nutrition:  Chairman,  E.  B.  Forbes,  director.  Insti- 
tute of  Animal  Nutrition,  Pennsylvania  State  College,  State  College,  Pa. 
i  Committee  on  forestry:  Chairman,  Raphael  Zon,  Director,  Lake  States 
Forest  Experiment  Station,  University  Farm,  St.  Paul,  Minn, 
j  Committee  on  infectious  abortion  (joint  committee  with  division  of  medical 
jsciences) :  Chairman,  L.  W.  Goss,  professor  of  veterinary  pathology,  Veterinary 
iSchool,  Ohio  State  University,  Columbus,  Ohio. 

I  Committee  on  maintenance  of  collection  of  type  cultures  of  bacteria  (joint 
committee  with  division  of  medical  sciences).  Chairman,  Frederick  P.  Gay, 
professor  of  bacteriology,  Columbia  University,  New  York  City. 

Committee  on  pharmacognosy  and  pharmaceutical  botany:  Chairman  H.  W. 
Youngken,  professor  of  pharmacognosy,  Massachusetts  College  of  Pharmacy, 
Boston,  Mass. 

;  Committee  on  phytopathology  in  the  Tropics:  Chairman  W.  A.  Orton,  plant 
[pathologist,  United  States  Bureau  of  Plant  Industry,  Washington,  D.  C. 

Committee  on  publications  (joint  committee  with  the  Union  of  American 
Biological  Societies) :  Executive  secretary,  J.  R.  Schramm,  executive  secretary, 
28561*— S.  Doc.  185,  6^2  14 
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division  of  biology  and  agriculture,  National  Research  Council,  Washington, 
D.  C. 

Committee  on  seed  germination  fellowships:  Chairman,  William  Crocker. 
Committee  on  sulfur  fellowships:   Chairman,  A.  G.   McCall,  professor  of 
geology  and  soils,  University  of  Maryland,  College  Park,  Md. 

Subcommittees  of  advisory  board  of  American  Society  of  Agronomy  (acting 
as  committees  of  the  division). 

Subcommittee  on  crops:  Chairman,  Charles  V.  Piper. 
Subcommittee  on  fertilizers:  Chairman,  Jacob  G.  Lipman. 
Subcommittee  on  plant  nutrition:  Chairman,  A.  G.  McCall,  professor 
of  geology  and  soils.  University  of  Maryland,  College  Park,  Md. 

Subcommittee  on  soils:  Chairman,  C.  F.  Marbut,  geologist  in  charge  of  soil 
survey.  United  States  Geological  Survey,  Washington,  D.  C. 

SCIENTIFIC  SOCIETIES  HAVING  COMMITTEES  ON  COOPERATION  WITH  THE  DIVISION 

American  Society  of  Agronomy. 
American  Association  of  Economic  Entomologists. 
American  Society  for  Horticultural  Science. 
American  Society  of  Naturalists. 

XIII.  Division  of  Anthropology  and  Psycholoqt 

Chairman,  Albert  E.  Jenks. 

Vice  chairman,  R.  S.  Woodworth. 

EXECUTIVE  COMMITTEE 

Chairman,  Albert  E.  Jenks;  vice  chairman,  R.  S.  Woodworth;  Edwin  G.  Boring, 
Raymond  Dodge,  J.  Walter  Fewkes,  Marshall  H.  Saville. 

REPRESENTATIVES  OF  SOCIETIES 
AMERICAN  ANTHROPOLOGICAL  ASSOCIATION 

J.  Walter  Fewkes,  chief.  Bureau  of  American  Ethnology,  Smithsonian  Insti- 
tution, Washington,  D.  C. 

Albert  E.  Jenks,  professor  of  anthropology,  University  of  Minnesota;  Chairman 
of  the  division,  National  Research  Council,  Washington,  D.  C. 

Berthold  Laufer,  curator  of  anthropology.  Field  Museum  of  Natural  History, 
Chicago,  111. 

Marshall  H.  Saville,  Museum  of  the  American  Indian,  Broadway  at  One  hun- 
dred and  fifty-fifth  Street,  New  York  City. 

F.  G.  Speck,  assistant  professor  of  anthropology.  University  of  Pennsylvania, 
Philadelphia,  Pa. 

John  R.  Swanton,  ethnologist,  United  States  Bureau  of  American  Ethnology, 
Washington,  D.  C. 

AMERICAN  PSYCHOLOGICAL  ASSOCIATION 

Edwin  G.  Boring,  associate  professor  of  psychology,  Harvard  University,  | 
Cambridge,  Mass.  ' 

J.  McKeen  Cattell,  president,  Psychological  Corporation;  editor,  Science, 
Grand  Central  Terminal  Building,  New  York  City. 

Raymond  Dodge,  professor  of  psychology,  Wesleyan  University,  Middletown, 
Conn. 

W.  B.  Pillsbury,  professor  of  psychology,  and  director.  Psychological  Labora-  ^ 
tory,  University  of  Michigan,  Ann  Arbor,  Mich.  ' 

George  M.  Stratton,  professor  of  psychology.  University  of  California,  Berkeley, 
Calif. 

R.  S.  Woodworth,  professor  of  psychology,  Columbia  University,  New  York 
City. 
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EDUCATIONAL  RESEARCH  A8S0CTATI0N 

H.  O.  Rugg,  associate  professor  of  education,  Teachers  College,  Columbia 
University,  New  York  City. 

MEMBERS  AT  LARGE 

B.  R.  Buckingham,  professor  of  education,  and  director,  bureau  of  educational 
research,  Ohio  State  University,  Columbus,  Ohio. 

Harvey  Carr,  associate  professor  of  psychology.  University  of  Chicago,  Chi- 
cago, 111. 

E.  A.  Hooton,  assistant  professor  of  anthropology  and  curator  of  somatology, 
Peabody  Museum,  Harvard  University,  Cambridge,  Mass. 

R.  V.  D.  Magoffin,  president,  American  Archaeological  Institute;  professor  of 
classics  and  head  of  department  of  classics,  New  York  University,  New  York 
City. 

George  L.  Meylan,  professor  of  physical  education  and  medical  director  of 
the  gymnasium,  Columbia  University,  New  York  City. 

Clarence  S.  Yoakum,  associate  professor  of  applied  psychology  and  director, 
bureau  of  personnel  research,  Carnegie  Institute  of  Technology,  Pittsburgh,  Pa. 

A  representative  from  the  division  of  Federal  relations. 

COMMITTEES 

Committee  on  State  archaeological  surveys:  Chairman,  Clark  Wissler,  curator 
of  anthropology,  American  Museum  of  Natural  History,  New  York  City. 

Committee  on  child  welfare:  Chairman,  Bird  T.  Baldwin,  research  professor 
of  psychology  and  director  of  child  welfare  research.  University  of  Iowa,  Iowa 
City,  Iowa. 

Committee  on  classification  of  anthropological  literature:  Chairman,  S.  A, 
Barrett,  director,  Milwaukee  Public  Museum,  Milwaukee  ,Wis. 

Committee  on  coUege  entrance  tests:  Chairman,  L.  L.  Thurstone,  psychologist, 
Bureau  of  Public  Personnel  Administration,  Washington,  D.  C. 

Committee  on  the  financing  of  the  publication  of  researches  in  physical  anthro- 
pology: Chairman,  E.  A.  Hooton. 

Committee  on  the  gifted  student  problem:  Chairman,  C.  E.  Seashore,  dean  of 
the  graduate  college,  professor  of  psychology,  and  head  of  the  department  of 
philosophy  and  psychology,  University  of  Iowa,  Iowa  City,  Iowa. 

Advisory  committee  on  problems  of  military  psychology:  Chairman,  Walter 
Dill  Scott,  president.  Northwestern  University,  Evanston,  111. 

Committee  on  personnel  research  in  business  and  industry:  Chairman,  L.  L. 
Thurstone,  psychologist,  Bureau  of  Public  Personnel  Administration,  Washing- 
ton, D.  C. 

Committee  on  scientific  problems  of  human  migration:  Chairman,  Robert  M. 
Yerkes,  chairman,  research  information  service.  National  Research  Council, 
Washington,  D.  C. 

Committee  on  psychological  abstracts:  Chairman,  J.  McKeen  Cattell. 

Committee  on  public  health  education:  Chairman,  W.  F.  Dearborn,  professor 
of  education.  Harvard  University,  Cambridge,  Mass. 

Committee  on  race  characters:  Chairman,  Albert  E.  Jenks. 

Committee  on  specific  problems  outside  of  the  United  States:  Chairman,  J. 
Walter  Fewkes. 

Committee  on  tactual  interpretation  of  oral  speech  and  vocal  control  of  the 
deaf:  Chairman,  R.  S.  Woodworth. 


202      REPORT  OF  THE  KATTONAL  ACADEMY  OF  SCIENCES,  1924 


Committee  on  vestibular  research — Executive  committee:  Chairman,  J.  Gordon 
Wilson,  professor  of  otology,  Northwestern  University  Medical  School,  Chicago, 
111. 

Director  of  national  intelligence  tests:  G.  M.  Whipple,  professor  of  experi- 
mental education,  University  of  Michigan,  Ann  Arbor,  Mich. 

REPRESENTATIVE  OF  THE  DIVISION  ON 

Advisory  board  of  the  Bureau  of  Public  Personnel  Administration  of  the 
Institute  for  Government  Research:  Robert  M.  Yerkes. 

NATIONAL  RESEARCH  COUNCIL  FELLOWSHIPS 

Physics  and  Chemistry 

A  sum,  amounting  to  $500,000  for  the  period  May  1,  1919,  to  June  30,  1925, 
has  been  pledged  to  be  appropriated  by  the  Rockefeller  Foundation  to  the 
National  Research  Council  for  the  maintenance  of  a  series  of  national  research 
fellowships  in  physics  and  chemistry,  under  the  direction  of  a  research  fellowship 
board  appointed  by  the  Council  of  the  National  Academy  of  Sciences  and  the 
executive  board  of  the  National  Research  Council,  acting  jointly. 

Fellowships  are  awarded  to  individuals  who  have  demonstrated  a  high  order 
of  abiUty  in  research  and  who  have  received  the  Ph.  D.  degree  or  equivalent 
training. 

MEMBERS  OF  THE  BOARD 

Simon  Flexner,  chairman,  director  of  research  laboratories.  Rockefeller 
Institute  for  Medical  Research,  Sixty-sixth  Street  and  Avenue  A,  New  York  City. 

Oswald  Veblen,  ex  officio,  professor  of  mathematics,  Princeton  University; 
chairman,  division  of  physical  sciences.  National  Research  Council,  Washington, 
D.  C. 

J.  Enrique  Zanetti,  ex  officio,  associate  professor  of  chemistry,  Columbia 
University;  chairman,  division  of  chemistry  and  chemical  technology,  National 
Research  Council,  Washington,  D.  C. 

George  E.  Hale,  honorary  director.  Mount  Wilson  Observatory,  Carnegie 
Institution  of  Washington,  Pasadena,  Calif. 

John  Johnston,  Sterling  professor  of  chemistry,  Yale  University,  New  Haven, 
Conn. 

Elmer  P.  Kohler,  professor  of  chemistry,  Harvard  University,  Cambridge, 
Mass. 

R.  A.  Millikan,  director,  Norman  Bridge  Laboratory  of  Physics,  California 
Institute  of  Technology,  Pasadena,  Calif. 

Augustus  Trowbridge,  professor  of  physics,  Princeton  University,  Princeton, 
N.  J. 

Executive  secretary,  W.  E.  Tisdale,  National  Research  Council,  Washington, 
D.  C. 

Fellowships  for  1923-24  have  been  awarded  to  the  following  persons: 


Samuel  K.  Allison. 
Arthur  F.  Benton. 
Isaac  Bcncowitz. 
Francis  W.  Bergstrora. 
Ralph  M.  Buffington. 
Francis  H.  Case. 
George  L.  Clark. 


IN  CHEMISTRT 

Philip  S.  Banner. 
Florence  Fenwick. 
Charles  F.  Fryling. 
Elizabeth  S.  Gatewood. 
Alfred  W.  Gauger. 
George  Glockler. 
Selig  Hecht. 


Maurice  L.  Huggins. 
Max  Knobcl. 
Robert  S.  Mulliken. 
Charles  S.  Palmer. 
Marschelle  H.  Power. 
George  Scatchard. 
David  F.  Smith. 
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Joseph  A.  Becker. 
Leon  Francis  Ciirtiss. 
Alexander  Ellett. 
Harry  E.  Farnsworth. 
John  S.  Foster. 
Allen  Garrison. 
George  R.  Harrison. 


Frank  C.  Hoyt. 
Herbert  Kahler. 
Edward  H.  Kurth. 
Samuel  S.  Mackeown. 
Melvin  Mooney. 
Jared  K.  Morse. 
Harry  S.  Read. 

Medical  Sciences 


Henry  DeW.  Smyth. 
William  R.  Smythe. 
Tracy  Y.  Thomas. 
Charles  T.  Zahn. 
Herman  Zanstra. 
Robert  V.  Zumstein. 


A  sum  amounting  to  $500,000  for  the  period  July  1,  1922,  to  June  30,  1927, 
has  been  pledged  to  be  appropriated  jointly  by  the  General  Education  Board 
and  the  Rockefeller  Foundation  to  the  National  Research  Council  for  the  estab- 
lishment under  the  division  of  medical  sciences  of  fellowships  for  the  purpose  of 
increasing  the  supply  in  this  country  and  in  Canada  of  medical  teachers  who  are 
both  competent  instructors  and  original  investigators.  The  administration  of 
these  fellowships  has  been  placed  in  the  hands  of  a  medical  fellowship  board, 
appointed  by  the  executive  board  of  the  National  Research  Council. 

MEMBERS  OF  THE  BOARD 

Frederick  P.  Gay,  chairman,  professor  of  bacteriology,  Columbia  University, 
New  York  City. 

C.  M.  Jackson,  ex  officio,  professor  of  anatomy  and  director  department  of 
anatomy,  University  of  Minnesota;  chairman  of  the  division  of  medical  sciences. 
National  Research  Council,  Washington,  D.  C. 

David  L.  Edsall,  professor  of  medicine  and  dean  of  the  medical  school,  Harvard 
University,  Boston,  Mass. 

Joseph  Erlanger,  professor  of  physiology,  school  of  medicine,  Washington 
University,  St.  Louis,  Mo. 

G.  Carl  Huber,  profes  sor  of  anatomy  and  director  of  anatomic  laboratories. 
University  of  Michigan,  Ann  Arbor,  Mich. 

E.  0.  Jordan,  professor  of  bacteriology,  University  of  Chicago,  Chicago,  111. 

Dean  Lewis,  professor  of  surgery,  Rush  Medical  School,  Chicago,  111. 

W.  G.  MacCallum,  professor  of  pathology  and  bacteriology,  Johns  Hopkins 
University,  Baltimore,  Md. 

Lafayette  B.  Men  del,  professor  of  physiological  chemistry,  Yale  University, 
New  Haven,  Conn. 

Walter  W.  Palmer,  Bard  professor  of  the  practice  of  medicine,  Columbia 
University,  New  York  City. 

Fellowships  for  1923-24  have  been  awarded  to  the  following  persons: 


Errett  C.  Albritton. 
Edwin  C.  Andrus. 
William  D.  Andrus. 
Barry  J.  Anson. 
Howard  B.  Barker. 
Michael  J.  Bent. 
William  V.  Cone. 
Charles  L.  Connor. 
George  M.  Curtis. 
Loyal  E.  Davis. 
Beverly  Douglas. 
Ronald  M.  Ferry. 
Gerald  W.  Hamilton. 


Emile  F.  Holman. 
Nathaniel  Kleitman. 
Margarete  M.  H.  Kunde. 
Louis  Leiter. 
William  G.  Lennox. 
Clifford  S.  Leonard. 
Charles  E.  Locke. 
Robert  O.  Loebel. 
Paul  M.  MacCready. 
Howard  A.  McCordock. 
Jay  McLean. 
David  P.  Morgan. 
Harry  Neivert. 


Lloyd  H.  Newman. 
Harold  Orr. 
Carlos  J.  Reed. 
Paul  Reznikoff. 
Sanford  M.  Rosenthal. 
M.  J.  Sands. 
Joseph  M.  Scott. 
Erich  W.  Schwartze. 
Gerald  S.  Shibley. 
Francis  M.  Smith. 
Harry  P.  Smith. 
Homer  W.  Smith. 
Harry  C.  Trimble. 
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Biological  Sciences 

A  sum  amounting  to  $325,000  for  the  period  July  1,  1923,  to  June  30,  1928, 
has  been  pledged  to  be  appropriated  by  the  Rockefeller  Foundation  to  the 
National  Research  Council  for  the  establishment  under  the  divisions  of  biology 
and  agriculture  and  of  anthropology  and  psychology  of  a  series  of  post-doctorate 
research  fellowships  in  the  biological  sciences,  including  zoology,  botany,  an- 
thropology, and  psychology,  for  the  purpose  of  promoting  fundamental  research 
in  these  subjects,  primarily  by  the  development  of  young  investigators.  The 
administration  of  these  fellowships  has  been  placed  in  the  hands  of  a  board  of 
National  Research  Fellowship  in  the  Biological  Sciences  appointed  by  the 
executive  board  of  the  National  Research  Council. 

MEMBERS  OP  THE  BOARD 

Frank  R.  Lillie,  chairman,  professor  of  embryology,  University  of  Chicago, 
Chicago,  111. 

R.  A.  Harper,  ex  officio,  professor  of  botany,  Columbia  University;  chairman, 
division  of  biology  and  agriculture,  National  Research  Council,  Washington, 
D.  C. 

Albert  E.  Jenks,  ex  officio,  professor  of  anthropology,  University  of  Minne- 
sota; chairman,  division  of  anthropology  and  psychology.  National  Research 
Council,  Washington,  D.  C. 

H.  H.  Bartlett,  professor  of  botany.  University  of  Michigan,  Ann  Arbor,  Mich. 

C.  E.  McClung,  professor  of  zoology.  University  of  Pennsylvania,  Phila- 
delphia, Pa. 

T.  H.  Morgan,  professor  of  experimental  zoology,  Columbia  University,  New 
York  City. 

W.  J.  V.  Osterhout,  professor  of  botany.  Harvard  University,  Cambridge, 

Mass. 

C.  E.  Seashore,  dean  of  the  graduate  college,  professor  of  psychology  and 
head  of  the  department  of  philosophy  and  psychology,  University  of  Iowa, 
Iowa  City,  Iowa. 

E.  L.  Thorndike,  professor  of  educational  psychology.  Teachers  College, 
Columbia  University,  New  York  City. 

Clark  Wissler,  curator  of  anthropology,  American  Museum  of  Natural  His- 
tory, New  York  City. 

Fellowships  for  1923-24  have  been  awarded  to  the  following  persons: 

In  anthropology:  M.  J.  Herskovits,  Leslie  Spier. 

In  botany:  E.  G.  Anderson,  Edwin  F.  Hopkins,  Marian  Irwin,  A.  J.  Riker, 
F.  B.  Wann. 

In  psychology:  Donald  A.  Laird,  A.  A.  Roback. 

In  zoology:  L.  R.  Cleveland,  Herbert  Friedmaim,  Robert  T.  Hance,  Leigh 
Hoadley,  Alexander  Weinstein. 

SULFUR  FELLOWSHIPS 

A  sum  amounting  to  $17,000  has  been  appropriated  by  the  Texas  Gulf  Sulphur 
Co.  for  the  support,  during  the  period  from  July  1,  1922,  to  June  30,  1924,  of 
fellowships  to  be  established  by  the  National  Research  Council  for  fundamental 
research  in  the  agricultural  applications  of  sulfur.  In  accepting  the  appropria- 
tion the  National  Research  Council  has  reserved  the  riglit  to  publish  without 
restriction  the  results  obtained  under  these  fellowships.  The  fellowships  are 
administered  by  a  special  committee  operating  under  the  council's  division  of 
biology  and  agriculture. 
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MEMBERS  OP  THE  COMMITTEE 

A.  G.  McCall,  chairman,  professor  of  geology  and  soils,  University  of  Mary- 
md,  College  Park,  Md. 

:  H.  L.  Shantz,  United  States  Bureau  of  Plant  Industry,  Washington,  D.  C. 

R.  W.  Thatcher,  director.  New  York  Agricultural  Experiment  Station,  Geneva, 
1^.  Y. 

i'  Fellowships  for  1923-24  have  been  awarded  to  the  following  persons  for  re- 
earch  on  problems,  the  general  character  of  which  has  been  determined  by  the 
ommittee,  at  institutions  chosen  because  of  certain  facilities  afforded  for  carry- 
ig  out  the  specific  investigation  to  be  undertaken: 

J.  W.  Bulger,  Ohio  State  University,  Columbus,  Ohio. 

Catherine  Graham,  University  of  Toronto,  Toronto,  Canada.  (Resigned.) 

James  M.  Hamilton,  University  of  Toronto,  Toronto,  Canada. 

Jesse  M.  Huffington,  Clemson  Agricultural  College,  Clemson  College,  S.  C. 
Resigned.) 

C.  D.  Samuels,  University  of  California,  Berkeley,  Calif. 
R.  L.  Trigg,  University  of  Florida,  Gainesville,  Fla.  (Resigned.) 
H.  H.  Wedge  worth,  Michigan  State  Agricultural  College,  East  Lansing, 
>lich. 

ROSENWALD  FELLOWSHIP 

A  sum  amounting  to  $2,000  annually  has  been  made  available  during  the 
>eriod  from  July  1,  1920,  to  June  30,  1925,  by  Mr.  Julius  Rosenwald,  of  Chicago, 
hrough  the  General  Education  Board,  for  the  establishment,  under  the  division 
if  biology  and  agriculture,  of  a  fellowship  for  the  development  of  scientific  men 
,mong  the  Negro  race  in  America.  This  fellowship  has  been  awarded  to  Dr. 
C.  E.  Just,  working  at  Howard  University,  Washington,  D.  C. 

'ELLOWSHIPS    OF    ORGANIZATIONS    AFFILIATED    WITH    THE     NATIONAL  RESEARCH 

COUNCIL 

CROP  PROTECTION  INSTITUTE 

Special  appropriations  have  been  obtained  by  the  Crop  Protection  Institute, 
;stablished  under  the  sponsorship  of  the  National  Research  Council,  for  fellow- 
hips  to  be  administered  by  the  board  of  governors  of  the  institute. 

A  sum  of  $15,000,  available  over  a  period  of  two  years,  was  appropriated 
ointly  by  the  Union  Sulphur  Co.,  Freeport  Sulphur  Co.,  and  Texas  Gulf  Sulphur 
^o.  for  research  in  the  agricultural  applications  of  sulfur.  A  sum  of  $13,500, 
ivailable  over  a  period  of  three  years,  was  appropriated  by  the  B.  G.  Pratt  Co. 
)ther  appropriations  have  been  made  by  Riches,  Piver  &  Co.,  the  Quaker  Oats 
Do.,  and  the  Phinotas  Chemical  Co. 

The  following  persons  are  under  appointment  as  fellows  this  year: 

L.  W.  Boyle,  College  of  Agriculture,  University  of  Wisconsin,  Madison,  Wis. 

Harold  M.  Flor,  Iowa  State  College,  Ames,  Iowa. 

Foster  L.  Gambrill,  New  York  Agricultural  Experiment  Station,  Geneva, 
^.  Y. 

Albert  Hartzell,  agricultural  experiment  station,  Geneva,  N.  Y. 
,  John  W.  Miller,  agricultural  experiment  station.  State  College,  Pa. 
J.  H.  Muncie,  Iowa  State  College,  Ames,  Iowa. 

M.  A  Stewart,  New  Hampshire  Agricultural  Experiment  Station,  Durham, 
^.  H. 

Lionel  E.  Tisdale,  Missouri  Botanical  Garden,  St.  Louis. 

Francis  G.  Tooke,  agricultural  experiment  station,  Geneva,  N.  Y. 
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tEPORT  OF  THE  NATIONAL  RESEARCH  COUNCIL  FOR  THE  YEAR 
JULY  1,  1924,  TO  JUNE  30,  1925 

Prepared  by  Vernon  Kellogg,  permanent  secretary,  with  the  assistance  of  the 
chairmen  of  divisions) 

INTRODUCTION 

The  National  Research  Council  has  completed  another  year  of 
.ctivity,  the  eighth  of  its  existence,  with  a  definite  record  of  work 
.ccomplished  and  new  work  put  under  way.  This  work  has  been 
arried  out  along  the  lines  and  by  the  methods  which  have  gradually 
:ome  through  experience  to  be  recognized  as  probably  the  most 
.dvantageous  ones  which  the  council  can  adopt.  These  lines  of 
York  and  methods  involve  and  maintain  a  wide  contact  on  the  part 
)i  the  council  with  the  scientific  organizations  and  men  of  this  coun- 
ry  and  of  various  foreign  countries,  these  organizations  and  men 
ep resenting  both  fundamental  science  and  its  applications.  The 
ctual  membership  of  the  council,  appointed  by  the  president  of  the 
National  Academy  of  Sciences,  is  chiefly  composed  of  accredited 
epresentatives  of  more  than  70  national  scientific  and  technical 
ocieties,  nominated  directly  by  these  societies.  Constant  and  stimu- 
ating  contact  with  the  colleges  and  universities  of  the  country  is 
Qaintained,  as  also  with  the  Government's  various  scientific  bureaus, 
delations  with  foreign  scientific  workers  and  organizations  are 
;losely  maintained  through  the  International  Research  Council  and 
ts  affiliated  international  unions  representing  different  special  fields 
|>f  science.  The  council  is.  the  official  representative  in  this  country 
)f  the  International  Research  Council. 

The  council  has  been  intrusted  during  the  year  with  the  responsi- 
bility of  expending  considerable  sums  of  money  appropriated  by 
;arious  foundations,  industrial  concerns,  and  individuals  for  the 
lupport  of  various  special  undertakings  in  the  way  of  promotion, 
)rganization,  and  carrying  out  of  scientific  work  and  research.  The 
otal  budget  for  the  year  has  been  something  more  than  half  a  mil- 
ion  dollars.  Later  in  this  report  there  is  presented  a  statement  in 
j.ummary  form,  of  the  actual  amounts  and  sources  of  income  received 
luring  the  year,  and  in  the  attached  treasurer's  report  a  detailed 
iccount  of  assets,  income,  and  disbursements. 

ORGANIZATION  AND  MiyrilODS  OF  THE  COUNCIL 

I  For  the  benefit  of  those  who  may  see  for  the  first  time  in  this 
jinnual  report  any  statement  concerning  the  organization  and  ac- 
ivities  of  the  National  Research  Council,  I  reproduce  here,  with 
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few  changes,  certain  paragraphs  first  printed  in  the  annual  report 
of  the  National  Research  Council  for  the  year  1920.  These  para- 
graphs relate  to  the  general  organization  and  methods  of  the  re- 
search council. 

The  National  Research  Council  is  a  cooperative  organization  of 
the  scientific  men  of  America,  including  also  a  representation  of  men 
of  a  If  airs  and  business  men  interested  in  industry  and  engineering 
and  in  the  fundamental  or  "  pure  "  science  on  which  the  "  applied  " 
science  used  in  these  activities  depends.  Its  members  are  appointed 
by  the  president  of  the  National  Academy  of  Sciences.  The  research 
council  enjoys  the  formal  recognition  and  active  cooperation  of 
most  of  the  major  scientific  and  technical  societies  of  the  country, 
being  composed  in  large  part  of  representatives  of  these  societies. 
Its  essential  purpose  is  the  promotion  of  research  in  the  physical 
and  biological  sciences  and  the  encouragement  of  the  application  and 
dissemination  of  scientific  knowledge  for  the  benefit  of  the  Nation. 

The  research  council  is  composed  of  a  series  of  major  divisions, 
one  group  of  seven  divisions  of  science  and  technology  representing, 
respectively,  physics,  mathematics,  and  astronomy;  chemistry  and 
chemical  technology;  anthropology  and  psychology;  geology  and 
geography;  biology  and  agriculture;  the  medical  sciences;  and  engi- 
neering and  industrial  research;  and  another  group  of  four  divisions 
of  general  relations,  representing  foreign  relations,  Federal  rela- 
tions. States  relations,  and  educational  relations.  There  is  also  a 
special  research  information  service.  As  subordinate  or  affiliated 
lesser  groups,  each  of  these  divisions  comprises  a  larger  or  smaller 
series  of  committees,  each  with  its  special  problem  or  subject  of 
attention.  There  are  certain  other  committees,  administrative  and 
technical,  which  affiliate  directly  with  the  executive  board  of  the 
council.  Its  general  administrative  officers  are  a  chairman,  four  vice 
chairmen,  permanent  secretary,  treasurer,  and  a  chairman  of  each  of 
the  various  divisions.  All  of  these,  except  the  permanent  secretary 
and  treasurer,  are  elected  annually  by  the  executive  board  or  by  the 
members  of  the  divisions  with  the  approval  of  the  executive  board. 

The  research  council  is  neither  a  large  operating  scientific  labora- 
tory nor  a  repository  of  large  funds  to  be  given  away  to  scattered 
scientific  workers  or  institutions.  It  is  rather  an  organization  which 
while  clearly  recognizing  the  unique  value  of  individual  work,  hopes 
especially  to  help  bring  together  scattered  work  and  workers  and 
to  assist  in  coordinating  in  some  measure  scientific  attack  in  America 
on  large  problems  in  any  and  all  lines  of  scientific  activity,  espe- 
cially, perhaps,  on  those  problems  which  depend  for  successful 
solution  on  the  cooperation  of  several  or  many  workers  and  labora- 
tories, either  within  the  realm  of  a  single  science  or  representing 
different  realms  in  which  various  parts  of  a  single  problem  may  lie. 
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It  particularly  intends  not  to  duplicate  or  in  the  slightest  degree  to 
interfere  with  work  already  under  way;  to  such  work  it  only  hopes 
to  offer  encouragement  and  support  where  needed  and  possible  to 
be  given.  It  hopes  to  help  maintain  the  morale  of  devoted  isolated 
investigators  and  to  stimulate  renewed  effort  among  groups  willing 
but  halted  by  obstacles.  It  will  try  to  encourage  the  interest  of 
universities  and  colleges  in  research  work  and  the  training  of  re- 
search workers,  so  that  the  inspiration  and  fitting  of  American  youth 
for  scientific  work  may  never  fall  so  low  as  to  threaten  to  interrupt 
the  constantly  needed  output  of  well-trained  and  devoted  scientific 
talent  in  the  land.  With  any  serious  interruption  in  the  output  of 
American  science  and  scientific  workers,  the  strength  of  the  Nation 
will  be  immediately  threatened. 

The  methods  of  contributing  practical  assistance  to  American 
science  in  harmony  with  the  general  point  of  view  and  policy  out- 
lined above  which  the  research  council  has  so  far  adopted  are 
various.  One  is  the  establishment  of  special  committees  of  carefully 
chosen  experts  for  specific  scientific  subjects  or  problems  urgently 
needing  consideration,  which  plan  modes  of  attack  and  undertake 
to  find  men  and  means  (with  the  assistance  of  the  general  adminis- 
trative offices  of  the  research  council)  for  carrying  out  the  plan. 
Another  is  the  bringing  together  of  industrial  concerns  interested  in. 
the  development  of  the  scientific  basis  of  their  processes  and  induc- 
ing them  to  support  the  establishment  of  special  scientific  investi- 
gations under  the  advice  of  experts  representing  the  research 
council.  Another  is  the  stimulation  of  larger  industrial  organiza- 
tions, which  may  be  in  the  situation  to  maintain  their  own  inde- 
pendent laboratories,  to  see  the  advantage  of  contributing  to  the 
support  of  pure  science  for  the  sake  of  increasing  the  fundamental 
scientific  knowledge  on  which  future  progress  in  applied  science 
absolutely  depends. 

Other  methods  are  the  direct  maintenance  of  university  research 
fellowships ;  the  publication  of  valuable  scientific  papers  for  which 
there  is  at  present  no  other  suitable  prompt  means  of  issuance;  the 
preparation  of  bibliographies  and  abstracts  of  current  scientific 
literature ;  the  setting  up  of  well-considered  mechanisms  for  the  col- 
lection and  distribution  of  information  on  current  research,  univer- 
sity and  industrial  research  laboratories  and  facilities,  research 
personnel,  etc. ;  and  the  dissemination  through  the  press  and  maga- 
zines of  popular  and  authentic  scientific  news  and  information  for 
the  sake  of  increasing  the  public  interest  in  and  support  of  produc- 
tive scientific  work.  Still  other  forms  of  activities  might  be  listed, 
but  those  given  adequately  illustrate  the  research  council's  methods. 
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RELATIONS  TO  THE  NATIONAL  ACADEMY  OF  SCIENCES 

The  jSTational  Research  Council  was  established  in  1916  at  the 
request  of  the  President  of  the  United  States  by  the  National  Acad- 
emy of  Sciences  under  its  congressional  charter.  By  an  Executive 
order  dated  May  11,  1918,  the  academy  was  requested  by  the  Presi- 
dent to  perpetuate  the  research  council  for  the  doing  of  certain 
duties  specified  in  the  order.  In  an  opinion  rendered  by  the  Attor- 
ney General  of  the  United  States  on  January  29,  1920,  the  National 
Research  Council  was  recognized  as  an  agency  of  the  National 
Academy  of  Sciences  for  the  accomplishment  of  certain  particular 
purposes. 

The  funds  derived  by  gift  or  otherwise  for  the  use  of  the  research 
council  are  held  by  the  academy  and  are  paid  out  only  on  general 
or  specific  authorization  of  the  academy.  The  treasurer  of  the 
academy  is  ex  officio  treasurer  of  the  research  council  and  all  checks 
made  out  by  the  bursar  of  the  research  council  are  signed  by  an 
official  of  the  academy  and  one  of  the  research  council.  The 
research  council  participates  on  equal  terms  with  the  academy  in 
the  support  and  use  of  the  Proceedings  of  the  academy. 

But  the  research  council  has  its  own  officers  and  membership,  the 
latter  appointed  by  the  president  of  the  academy,  and  determines, 
under  the  general  provisions  established  by  the  academy,  its  own 
policies  and  activities. 

RELATIONS  TO  THE  ENGINEERING  FOUNDATION 

The  Engineering  Foundation,  established  in  1914  by  the  United 
Engineering  Society,  acting  for  the  national  societies  of  civil, 
mining  and  metallurgical,  mechanical  and  electrical  engineers,  gave 
the  council  financial  support  in  the  crucial  days  of  the  council's 
beginnings,  and  continues  intimate  relations  with  the  division  of 
engineering  and  industrial  research  of  the  National  Research  Council 
and  provides  it  with  an  office  in  the  Engineering  Societies  Building, 
29  West  Thirty-ninth  Street,  New  York.  In  turn,  the  National  Re- 
search Council  provides  the  Engineering  Foundation  with  an  office  in 
Washington.  The  chairman  of  the  foundation  is  ex  officio  a  mem- 
ber of  the  executive  board  of  the  research  council. 

OFFICERS  FOR  192  5-2G 

At  the  meeting  of  the  executive  board  on  April  28,  1925,  the  fol- 
lowing officers  were  elected  for  the  year  July  1,  1925,  to  June  30, 
1926:  Chairman,  Gano  Dunn,  president,  J.  G.  White  Engineering 
Corporation,  New  York  City;  first  vice  chairman,  A.  A.  Michelson, 
president.  National  Academy  of  Sciences  and  professor  of  physics. 
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j  University  of  Chicago,  Chicago,  111.;  second  vice  chairman,  Charles 
I  D.  Walcott,  secretary  of  the  Smithsonian  Institution ;  third  vice 
chairman,  R.  A.  Millikan,  director,  Norman  Bridge  Laboratory  of 
Physics,  California  Institute  of  Technology,  Pasadena,  Calif. ;  fourth 
vice  chairman,  John  C.  Merriam,  president,  Carnegie  Institution  of 
Washington.  The  honorary  chairman,  George  E.  Hale,  honorary 
director,  Mount  Wilson  Observatory,  Pasadena,  Calif.,  and  the  per- 
manent secretary,  Vernon  Kellogg,  National  Research  Council;  the 
treasurer,  George  K.  Burgess,  director,  United  States  Bureau  of 
Standards,  Washington,  D.  C,  and  treasurer  of  the  National  Acad- 
emy of  Sciences,  together  with  assistant  secretaries;  Paul  Brockett, 
assistant  secretary  in  charge  of  building,  National  Academy  of 
Sciences;  and  Albert  L.  Barrows,  National  Research  Council,  con- 
tinue in  office  without  annual  reelection. 

Chairmen  of  the  various  divisions  of  the  council  were  elected  to 
serve  during  the  year  1925-26  as  follows :  Division  of  Federal  rela- 
tions, Charles  D.  Walcott,  secretary  of  the  Smithsonian  Institution, 
Washington;  division  of  foreign  relations,  R.  A.  Millikan,  director, 
Norman  Bridge  Laboratory  of  Physics,  California  Institute  of 
Technology,  Pasadena,  Calif.;  division  of  States  relations,  Albert 
F.  Woods,  president.  University  of  Maryland,  College  Park,  Md. ; 
division  of  educational  relations,  Vernon  Kellogg,  permanent  secre- 
tary, National  Research  Council ;  division  of  physical  sciences,  Joseph 
S.  Ames,  dean  of  the  college  faculty,  professor  of  physics,  and  direc- 
tor of  the  physical  laboratory,  Johns  Hopkins  University;  division 
of  engineering  and  industrial  research,  Frank  B.  Jewett,  vice  pres- 
ident, American  Telephone  and  Telegraph  Co.,  and  president,  Bell 
Telephone  Laboratories  (Inc.),  New  York;  division  of  chemistiy 
and  chemical  technology,  William  J.  Hale,  director,  organic  chemical 
research,  Dow  Chemical  Co.,  Midland,  Mich.;  division  of  geology 
and  geography,  David  White,  senior  geologist.  United  States  Geo- 
logical Survey,  Washington;  division  of  medical  sciences,  Victor  C. 
Vaughan,  emeritus  professor  of  hygiene,  University  of  Michigan, 
Ann  Arbor,  Mich.;  division  of  biology  and  agriculture,  B.  M. 
Duggar,  professor  of  plant  physiology,  Washington  University,  and 
plant  physiologist,  Missouri  Botanical  Garden,  St.  Louis,  Mo.;  divi- 
sion of  anthropology  and  psychology,  George  M.  Stratton^  professor 
of  psychology.  University  of  California,  Berkeley,  Calif. 

HEADQUARTERS  OF  THE  ACADEMY  AND  RESEARCH  COUNCIL 

By  the  generous  action  of  a  score  of  friends  of  the  academy  and 
council  who  provided  funds  for  the  purchase  of  a  desirable  site,  and 
by  the  large  generosity  of  the  Carnegie  Corporation  of  New  York, 
which  provided  money  for  the  erection  and  maintenance  of  a  beau- 
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tifiil  and  well-arranged  building,  the  academy  and  council  have  a 
fitting  and  convenient  headquarters  in  Washington. 

The  building,  which  has  a  site  comprising  the  entire  block  between 
B  and  C  Streets  and  Twenty-first  and  Twenty-second  Streets,  with 
a  frontage  of  530  feet  on  B  Street  facing  the  Mall  near  the  Lincoln 
Memorial,  itself  has  a  frontage  of  260  feet  and  a  maximum  depth 
of  140  feet.  In  its  center  is  a  lofty  hall,  or  auditorium,  surmounted 
by  a  dome  reaching  to  a  height  of  65  feet  above  the  first  floor  and 
surrounded  by  a  group  of  seven  exhibition  rooms  one  story  in  height 
illuminated  by  skylights.  The  auditorium,  which  can  be  quickly 
transformed  into  a  lecture  room  equipped  with  screen,  stereopticon, 
moving^picture  apparatus,  etc.,  seating  550  people  (with  the  three 
balconies),  is  approached  by  the  public  through  a  vestibule  and  en- 
trance hall  flanl^ed  by  a  lecture  room  and  large  library  with  reading 
and  conference  rooms  at  the  east  and  west  ends  of  the  building.  The 
second  and  third  floors  are  devoted  to  offices  for  the  academy  and  j 
research  council.  In  the  basement  are  a  large  stack  room  under  the 
library,  kitchen  for  serving  of  lunches  during  large  gatherings,  a 
heating  and  ventilating  plant,  etc.  The  dimensions  of  some  of  the 
rooms  are  as  follows :  Vestibule,  11  by  20  feet ;  entrance  hall,  21  by  36 
feet ;  central  hall,  64  by  64  feet ;  library,  36  by  64  feet ;  lecture  room, 
34  by  50  feet.  The  exhibition  rooms  surrounding  the  central  hall 
range  in  size  from  14  by  26  feet  to  21  by  34  feet.  The  total  floor 
space  of  the  ground  floor,  exclusive  of  elevators,  doorways,  and  hall- 
ways, is  39,874  square  feet. 

The  architect  of  the  building  was  Bertram  Grosvenor  Goodhue,  of 
New  York,  and  the  general  contractors  were  C.  T.  Wills  (Inc.),  of 
New  York.  The  elaborate  sculptural  work  of  the  building  was  in- 
trusted to  Lee  Lawrie.  Various  mural  paintings  were  executed  by 
Albert  Herter,  and  the  decoration  of  the  ceiling  of  the  dome  was  made 
by  Miss  Hildreth  Meiere.  The  general  architectural  scheme  of  the 
building,  which  was  approved  by  the  Fine  Arts  Commission  for  . 
public  buildings  in  Washington,  is  classical  but  does  not  include  the 
use  of  external  detached  or  engaged  columns. 

The  building  contains  a  number  of  important  exhibits  which  may 
be  classified  in  two  groups,  first,  a  group  of  permanent  exhibits 
installed  to  show  such  phenomena  as  the  rotation  of  the  earth,  an 
image  of  the  sun,  showing  the  changing  sun  spots,  the  variations  in 
the  earth's  magnetic  field,  records  of  earthquakes,  etc.  The  others 
are  planned  to  show  recent  important  scientific  discoveries  and  ap- 
plications in  any  or  all  of  the  special  fields  of  the  physical  and 
biological  sciences,  and  thus  will  serve  as  a  sort  of  current  record  of 
scientific  advance. 


NATIONAL  RESEARCH  COUNCIL 


7 


^  rROCEEDINGS  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES 

.  i  The  National  Research  Council  has  continued  to  share  in  the 
I  editorial  and  financial  responsibility  of  the  Proceedings  of  the  Na- 
tional Academy  of  Sciences.  It  has  contributed  during  the  year 
$2,500  to  assist  in  meeting  the  expenses  of  the  Proceedings  and  has 
been  represented  on  the  managing  and  editorial  boards  by  the  fol- 
loAving  members  of  the  research  council:  Member  of  the  executive 
committee,  Vernon  Kellogg;  members  of  the  editorial  board,  the 
chairman  and  permanent  secretary  and  Messrs.  J.  S.  Ames,  Ludvig 

fHektoen,  Frank  B.  Jewett,  Maynard  M.  Metcalf ,  James  F.  Norris, 
David  White,  and  R.  S.  Woodworth. 

■j 

I  PUBLICATIONS 

'  The  research  council  has  published  6  numbers  in  its  bulletin  series 
1;  (major  and  technical  papers  usually  of  considerable  length)  during 
ii  the  year,  and  8  in  its  reprint  and  circular  series  (shorter  and  usually 
more  general  papers).  The  total  number  in  the  bulletin  series  is 
I  noAV  52,  and  62  in  the  reprint  and  circular  series.  In  addition  the 
'  research  council  has  published  a  considerable  number  of  miscella- 
neous papers,  of  which  23  have  appeared  during  the  past  year. 

The  titles,  with  authors,  of  the  publications  issued  or  sent  to  press 
during  the  year  July  1,  1924,  to  June  30,  1925,  are  as  follows: 

Bulletins 

VOLUME  8 

No.  47.  Classified  list  of  published  bibliographies  in  physics,  1910-1922.  Karl 
K.  Darrow.    July,  1924.    Pages,  v-102. 

VOLUME  9 

No.  48.  Critical  potentials.  K.  T.  Compton  and  F.  L.  Mohler.  September, 
I  1924.    Pages,  135.    Price,  $1.60. 

l,     No.  49.  An  evaluation  of  the  system  of  central  financial  control  of  research  in 
I  State  governments.    Leonard  D.  White.    December,  1924.    Pages,  134.  Price, 
$1.25. 

No.  50.  Bibliography  of  bibliographies  on  chemistry  and  chemical  technology, 
1900-1924.  Compiled  by  Clarence  J.  West  and  D.  D.  Berolzheimer.  March, 
1925.    Pages,  308.    Price,  $2.50. 

VOLUME  10 

No.  51.  Radioactivity.  A.  F.  Kovarik  and  L.  W.  McKeehan.  March,  1925. 
Pages,  203.    Price,  $2.25. 

No.  52.  Honors  courses  in  American  colleges  and  universities.  Second  edi- 
tion, revised.    Frank  Aydelotte.    April,  1925.    Pages,  96.    Price,  $1. 

REPRINT  AND  CIRCULAR  SERIES 

No.  55.  Science  and  business.  John  J.  Carty.  June,  1924.  Pages,  10.  Price, 
$0.20. 
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No.  56.  A  suggestion  for  abstracts  of  anthropological  literature.  Albert  E. 
Jenks.    July,  1924.    Pages,  8.    Price,  $0.20. 

No.  57.  The  role  of  research  in  medicine.  C.  M.  Jackson.  September,  1924, 
Pages,  14.    Price,  $0.20. 

No.  58.  The  work  of  the  committee  on  scientific  problems  of  human  migration, 
National  Research  Council.  Robert  M.  Yerkes,  chairman.  October,  1924. 
Pages,  8.    Price,  $0.25. 

No.  59.  Third  report  of  the  committee  on  contact  catalysis.  Hugh  S.  Taylor. 
September,  1924.    Pages,  46.    Price,  $0.50. 

No.  60.  Mineral  nutrient  requirements  of  farm  animals.  Report  of  the  sub- 
committee on  animal  nutrithm.  E.  B.  Forbes,  chairman.  December,  1924. 
Pages,  12.    Price,  $0.20. 

No.  61.  Scientific  reseai'ch  and  State  government.  Leonard  D.  White.  Feb- 
ruary, 1925.    Pages,  16.    Price,  $0.25. 

No.  62.  Vocational  guidance  for  college  students.  L.  L.  Thursione  and 
Charles  R.  Maim.    April,  1925.    Pages,  28.    Price,  $0.40. 

Miscellaneous  Publications 

The  following  is  a  partial  list  of  the  miscellaneous  publications  issued  by  the 
council  during  the  year : 

The  electrolytic  theory  of  corrosion.  Wilder  D.  Bancroft.  (Reprinted  from 
the  Journal  of  Physical  Chemistry,  Vol.  XXVIII,  August,  1924,  pp.  785-871.) 

Electrolytic  theory  of  corrosion.  Comments  on  Wilder  D.  Bancroft's  recent 
paper  on  above  topic.    F.  N.  Speller  and  F.  G.  Harmon. 

Mobilizing  scientific  facts  for  industrial  uses.  International  Critical  Tables, 
1925. 

The  National  Research  Council.    Vernon  Kellogg.    November,  1924. 

Organization  and  members,  National  Research  Council,  1924-25. 

Summary  Bulletin  of  the  Proceedings  of  the  third  and  fourth  annual  meet- 
ings of  the  Highway  Research  Board. 

Agricultural  research  as  a  career.  E.  D.  Ball.  Second  edition.  (Reprinted, 
with  slight  changes,  from  Science,  Vol.  LVII,  No.  1482,  May  25,  1923,  pp.  597- 
601.) 

Anthropology  as  a  career.    Clark  Wissler.    Third  edition.    (Reprinted  from 
Indiana  Alumni  Quarterly,  January,  1922.) 

A  research  career  in  astronomy.    Paul  W.  Merrill.    Second  edition.  (Re- 
printed from  Science,  Vol.  LVII,  No.  1480,  May  11,  1923,  pp.  546-548.) 

Botanical  research  as  a  career.    John  M.  Coulter. 

Engineering  research  as  a  career.    A.  A.  Potter.    Third  edition. 

Forestry  as  a  career.  Henry  S.  Graves.  SecoJid  edition.  (Reprinted  in  • 
revised  form  from  Southern  Lumberman,  December,  1922.) 

Geology  as  a  career.    James  F.  Kemp. 

Mathematics  as  a  career.  C.  J.  Keyser.  Second  edition.  (Reprinted  from 
Scientific  Monthly,  Vol.  XVII,  No.  5,  November,  1923,  pp.  489-i97.) 

Research  in  the  medical  sciences.  Frederick  P.  Gay.  Second  edition.  (Re- 
printed from  Science,  Vol.  LVII,  No.  1474,  March  30,  1923,  pp.  365-368.) 

Psychology  as  a  career.  C.  E.  Seashore,  Raymond  Dodge,  Edward  L.  Thorn- 
dike,  Shepherd  I.  Franz,  W.  V.  Bingham.  (Reprinted  from  Science,  Vol.  LV, 
No.  1424,  April  14,  1922,  and  Vol.  LVII,  No.  1476,  April  13,  1023.) 

Zoological  research  as  a  career.  C.  E.  McClung.  Tliird  edition.  (Reprinted, 
with  slight  revision,  from  Science,  Vol.  LIV,  No.  1408,  December  23,  1921,  i)p. 
617-619.) 

College  qualifying  examinations.    G.  M.  Ruch.    (Reprinted  from  School  and 
Society,  Vol.  XXI,  No.  542,  May  16,  1925.) 
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I  College  placement  examinations.  C.  E.  Seashore.  (Reprinted  from  School 
land  Society,  Vol.  XX,  No.  515,  November  8,  1924.) 

The  gifted  student  and  research.  C.  E.  Seashore.  Third  edition.  (Re- 
printed from  Science,  Vol.  LVI,  No.  1458,  December  8,  1922,  pp.  641-648.) 

An  open  letter  to  college  seniors.    C.  E.  Seashore.    Fifth  edition. 

Recognition  of  the  individual.  C.  E.  Seashore.  First  and  second  editions. 
:  (Reprinted  from  Bulletin  of  Engineering  Education,  Vol.  XV,  No.  1,  Se^ 
itember,  1924.) 

A  survey  of  schools  for  the  deaf.  Irving  S.  Fusfeld.  (Reprinted  from, 
i  American  Annals  of  the  Deaf,  September,  1924.) 

DISTRIBUTION  AND  SALES 

From  July  1,  1924,  to  June  30,  1925,  4,588  copies  of  the  various 
issues  in  the  bulletin  series  of  the  research  council,  and  4,436  copies 

I of  issues  of  the  reprint  and  circular  series  were  distributed.  From 
the  beginning  to  the  present  the  total  number  of  copies  of  bulletins 
'distributed  is  60,503  and  of  the  reprints  and  circulars  54,715.  The 
receipts  for  subscriptions  to  the  bulletin  and  separate  sales  of  bul- 
I  ietins  and  numbers  in  the  reprint  and  circular  series  for  the  past 
I  year  totaled  $5,947.11. 

\  RESEARCH  FELLOWSHIPS 

I  The  National  Research  Council,  with  the  financial  assistance  of 
(  the  Rockefeller  Foundation,  General  Education  Board,  and  Inter- 
national Education  Board,  maintains  three  series  of  research  fel- 
lowships for  men  and  women  who  have  comparatively  recently 
made  their  doctor's  degree  or  have  equivalent  qualifications.  The 
series  so  far  established  are  in  the  physical,  chemical,  and  mathe- 
matical sciences ;  medical  sciences ;  and  biological  sciences,  including 
zoology,  botany,  anthropology,  and  psychology.  These  fellowships 
are  granted  only  for  the  purpose  of  carrying  on  research  work  in 
well-equipped  university  or  other  laboratories  under  the  general 
direction  of  competent  specialists.  The  appointments  and  admin- 
istrative oversight  of  fellows  are  effected  by  three  special  boards 
(one  for  each  series)  of  outstanding  scholars.  The  stipends  attached 
to  the  fellowships  are  intended  to  enable  the  holders  to  give  all  their 
time  and  attention  to  their  research  work.  The  total  sum  that  has 
so  far  been  made  available  to  the  council  to  maintain  these  fellow- 
ships is  $1,950,000.  This  money  has  been  provided  not  as  endow- 
ment but  as  capital  to  be  expended  over  five-year  periods.  For  the 
series  in  physics,  chemistry,  and  mathematics  $1,125,000  has  been 
provided  for  two  five-year  periods;  for  the  series  in  the  medical 
sciences,  $500,000  for  one  five-year  period ;  and  for  the  series  in  the 
biological  series,  $325,000  for  one  five-year  period.  About  100  men 
and  women  have  been  holding  these  fellowships  during  the  past 
year.  The  personnel  of  the  special  boards  in  charge  of  these  fel- 
lowships, together  with  the  names  of  the  fellows  now  holding  fel- 
jlowships,  are  gi^^en  elsewhere  in  this  report.    (See  appendix.) 
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In  addition  to  these  well-supported  general  series  of  research 
fellowships  the  council  has  received  funds  in  smaller  amounts  from 
several  other  sources  for  the  maintenance  of  research  fellowships  in 
certain  specified  biological  fields.  These  are  referred  to  later  in  this 
report.  (See  section  on  division  of  biology  and  agriculture  and 
also  appendix.) 

SPECIAL  ORGANIZATIONS  AFFILIATED  WITH  THE  COUNCIL 

In  addition  to  the  undertakings  immediately  maintained  by  the 
research  council  through  its  divisions  and  committees,  certain  spe- 
cial organizations  have  been  materially  aided  by  the  council  as  re- 
gards initiation,  development,  and  support,  and  are  now  in  the  posi- 
tion of  semi-independent  bodies  maintaining  more  or  less  close  affilia- 
tion with  the  council,  which  acts  as  scientific  adviser  and  fiscal 
depository  for  them. 

Notable  among  these  is  the  Tropical  Plant  Research  Foundation, 
which  is  an  outgrowth  of  a  special  committee  of  the  council's  divi- 
sion of  biology  and  agriculture,  but  is  now  an  incorporated  body  for 
the  carrying  on  of  extended  investigations  of  the  diseases  of  useful 
tropical  plants,  especially  sugar  cane,  and  is  supported  for  a  five- 
year  period  by  funds  to  the  extent  of  $500,000  provided  by  the 
Cuban  Sugar  Club,  an  organization  of  Cuban  sugar  planters.  The 
foundation  is  controlled  by  a  board  of  trustees  of  nine  members,  of 
whom  five  are  leading  scientific  men,  one  of  these  representing  the 
research  council,  and  four  are  prominent  representatives  of  business 
interests  in  useful  tropical  plants.  The  director  of  the  foundation 
is  Dr.  W.  A.  Orton,  formerly  of  the  Bureau  of  Plant  Industry  of 
the  United  States  Department  of  Agriculture.  Provision  is  made 
for  three  advisory  committees  representing,  respectively,  the  divi- 
sion of  biology  and  agriculture  of  the  research  council,  the  Ameri- 
can Phytopathological  Society,  and  the  American  Association  of 
Economic  Entomologists. 

The  Crop  Protection  Institute,  an  organization  for  the  promotion 
and  maintenance  of  research  in  connection  with  insect  and  plant 
pests  of  American  crops  and  toxic  substances  affecting  plants,  which 
was  developed  by  the  initiative  and  assistance  of  the  research  coun- 
cil and  comprises  a  membership  of  about  250  professional  economic 
entomologists,  plant  pathologists,  and  agricultural  chemists,  to- 
gether with  30  representatives  of  chemical  and  general  industrial 
companies  interested  in  the  matter  of  the  manufacture  of  fungi- 
cides and  insecticides  and  apparatus  for  their  use,  is  now  a  perma- 
nent and  self-supporting  organization  of  much  vigor  and  activity^ 
During  the  past  year  it  has  had  about  $18,000  to  spend  on  its  cur- 
rent investigational  work,  chiefly  carried  on  by  the  incumbents  ol 
nine  research  fellowships. 
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Another  scientific  institute,  similarly  set  up  largely  by  the  initia- 
tive and  under  the  sponsorship  of  the  research  council,  for  the  pro- 
motion of  more  scientific  methods  in  the  making  of  chronometers, 
watches,  and  other  related  instruments  of  precision  and  movement, 
is  the  Horological  Institute  of  America,  now  on  a  permanent  and 
practically  independent  basis  and  showing  a  praiseworthy  activity. 
It  is  giving  special  attention  to  the  development  of  standards  of 
training  and  efficiency  among  skilled  workmen  and  has  ^enlisted  in 
connection  with  this  endeavor  the  cooperation  of  the  United  States 
Bureau  of  Standards. 

Concilium  Bibliographicum  is  an  institution  of  biological  bibli- 
5graphy  established  in  Zurich,  Switzerland,  in  1895,  by  the  Ameri- 
can zoologist.  Dr.  H.  H.  Field,  which  had  developed  under  his  direc- 
tion a  useful  system  of  prompt  bibliographic  service  in  both  card 
md  book  form  for  zoologists,  anatomists,  physiologists,  and  paleon- 
tologists, but  was  nearly  wrecked  by  the  war  and  the  sudden  death 
3f  the  founder  and  manager.  As  about  one-third  of  the  subscribers 
to  its  bibliographic  service  were  American  universities,  libraries, 
scientific  organizations,  and  workers  it  seemed  advisable  to  try  to 
3ring  special  American  effort  and  support  to  bear  on  the  situation. 
The  National  Research  Council,  with  the  financial  assistance  of  the 
Rockefeller  Foundation,  has  been  able  to  rehabilitate  the  concilium 
and  to  assist  in  its  maintenance  through  a  period  of  five  years.  The 
concilium  has  been  reorganized  under  the  direction  of  a  special  com- 
mission representing  the  National  Research  Council  and  the  Swiss 
Society  of  Natural  Sciences,  and  has  now  caught  up  with  its  prepa- 
ration and  distribution  of  bibliographic  references  to  papers  and 
books  published  during  and  since  the  war.  Its  present  director  is 
Dr.  J.  Strohl,  a  well-known  professor  of  zoology  in  the  University 
3f  Zurich.  With  the  establishment  of  International  Biological  Ab- 
stracts Journal,  referred  to  elsew^here  in  this  report  (see  section  on 
division  of  biology  and  agriculture),  it  is  proposed  to  effect  some 
form  of  merger  or  close  cooperation  between  this  new  undertaking 
and  Concilium  Bibliographicum. 

FINANCES 

A  detailed  statement  of  the  finances  of  the  National  Research 
Council  will  be  found  in  the  report  of  the  treasurer  of  the  National 
Academy  and  Research  Council  (pp.  49  to  61).  The  total  amount 
of  money  expended  by  the  National  Research  Council  during  the 
fiscal  year  1924-25,  exclusive  of  the  purchase  of  bonds  for  invest- 
ment, was  $776,535.17. 

Of  this  sum,  $268,279.24  was  disbursed  for  fellowships,  largely 
from  funds  contributed  by  the  Rockefeller  Foundation,  the  General 
Education  Board,  and  the  International  Education  Board  for  the 
support  of  fellowships  for  fundamental  research  in  physics,  chem- 


12         EEPORT  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES,  1925 


istry,  and  mathematics;  the  medical  sciences;  and  biology,  anthro- 
pology, and  psychology.  The  sum  of  $14,642.54  was  contributed  by 
other  organizations  for  the  support  of  fellowships  in  special  fields. 

The  sum  of  $200,711.77,  contributed  mainly  from  sources  outside 
the  National  Research  Council  for  specially  designated  purposes, 
was  expended  directly  upon  projects  of  cooperative  research  in 
charge  of  committees  and  boards  of  the  council  and  does  not  include 
charges  for  general  or  overhead  expense. 

The  research  council  also  receives  funds  under  special  arrange- 
ments for  certain  organizations  which  carry  on  their  own  plans  of 
investigation  with  the  advice  of  the  council,  but  for  which  the 
council  assumes  no  responsibility  beyond  acting  as  a  fiscal  agent. 
Funds  of  such  organizations  expended  during  the  year  amounted  to 
$116,469.30. 

The  remaining  sum  of  $191,074.86  was  expended  for  the  general 
maintenance  of  the  council,  the  support  of  the  work  of  its  divisions 
and  committees,  the  maintenance  and  upkeep  of  the  building  and 
exhibits,  for  salaries,  publications,  equipment,  supplies,  service 
charges,  and  for  other  similar  expenses. 

Activities  of  Divisions  and  Committees 

division  of  foreign  relations 

Resolutions  adopted  hy  American  sections  of  international 
unions, — The  American  section  of  the  International  Astronomical 
Union  presented  the  following  resolutions  to  the  Division  of  Physi- 
cal Sciences  in  regard  to  the  extension  of  membership  in  unions  of 
the  International  Research  Council : 

Resolved,  That  the  American  section  of  the  International  Astronomical 
Union  request  (through  the  National  Research  Council)  the  International 
Research  Council  to  consider  whether  the  time  is  ripe  for  the  removal  of 
restrictions  on  membership  now  imposed  by  the  rules  of  the  council;  and, 
further 

Resolved,  That  the  American  section  of  the  International  Astronomical 
Union  request  the  National  Research  Council  of  the  United  States  to  strive 
for  such  a  modification  of  the  statutes  of  the  International  Research  Council 
as  will  remove  the  present  restrictions  on  membership  in  the  union. 

Resolutions  presented  by  the  American  section  of  the  Interna- 
tional Mathematical  Union  were  the  same  except  for  the  change  in 
the  name  of  the  union. 

These  resolutions  were  forwarded  by  the  executive  committee  of 
the  Division  of  Physical  Sciences  to  the  Division  of  Foreign  Rela- 
tions with  the  following  action  taken  at  its  meeting  on  January 
2,  1925 : 

Moved,  That  the  Division  of  Physical  Sciences  transmit  the  above  reso- 
lutions to  the  National  Research  Council  with  their  most  hearty  indorsement, 
asking  the  council  to  take  every  action  possible  toward  removing  the  mem- 
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jbership  limitations  now  in  existence  in  tlie  International  Research  Council, 
not  only  for  the  benefit  of  science  but  also  to  maintain  the  integrity  of  the 
international  unions. 
Adopted. 

At  its  annual  meeting  on  April  26,  1925,  the  Division  of  Foreign 
Relations  took  the  following  action : 

Moved,  That  the  Division  of  Foreign  Relations  transmit  the  above  resolu- 
tions to  the  National  Research  Council  with  its  hearty  indorsement,  asking 
the  council  to  take  every  possible  action  toward  removing  the  membership 
limitations  now  in  existence  in  the  International  Research  Council,  not  only 
for  the  benefit  of  science  but  also  to  maintain  the  integrity  of  the  inter- 
national unions. 

Adopted. 

This  action  was  reported  to  the  executive  board  at  its  meeting 
on  April  28,  1925,  and  the  following  action  was  taken: 

Moved,  That  the  recommendation  of  the  Division  of  Foreign  Relations 
that  the  National  Research  Council  take  every  action  possible  toward  remov- 
ing the  membership  limitations  now  in  existence  in  the  International  Re- 
search Council  be  adopted. 

Adopted. 

Appointment  of  'representatives  to  international  scientific  meet- 
ings,— Representatives  of  the  National  Research  Council  were  ap- 
pointed to  attend  international  scientific  meetings  as  follows: 

International  Research  Council,  Brussels,  July  7,  1925:  E.  W.  Brown, 
professor  of  mathematics,  Yale  University ;  W.  W.  Campbell,  president. 
University  of  California ;  Vernon  Kellogg,  permanent  secretary,  National 
Research  Council;  James  F.  Norris,  professor  of  organic  chemistry,  Mas- 
sachusetts Institute  of  Technology,  and  chairman,  division  of  chemistry  and 
chemical  technology,  National  Research  Council,  for  1924-25;  C.  E.  St.  John, 
astronomer,  Mount  Wilson  Observatory. 

International  Union  of  Pure  and  Applied  Physics,  Brussels,  July  7,  1925: 
E.  W.  Brown,  professor  of  mathematics,  Yale  University;  C.  E.  St.  John, 
astronomer,  Mount  Wilson  Observatory. 

International  Union  of  Pure  and  Applied  Chemistry,  Bucharest,  June  21, 
1925:  Members  of  the  council  of  the  union:  Edward  Bartow,  professor  of 
chemistry,  University  of  low^a ;  James  F.  Norris,  professor  of  organic  chem- 
istry, Massachusetts  Institute  of  Technology,  and  chairman  of  the  division 
of  chemistry  and  chemical  technology,  National  Research  Council  for  1924-25 ; 
Charles  L.  Parsons,  secretary,  American  Chem'cal  Society ;  Walter  A.  Patrick, 
professor  of  chemistry,  Johns  Hopkins  University;  A.  M.  Patterson,  professor 
(;f  chemistry,  Antioch  College ;  Gerald  L.  Wendt,  dean  of  chemistry  and  physics, 
Pennsylvania  State  College.  Delegates  to  the  assembly  of  the  union:  Emma 
P.  Carr,  professor  of  chemistry.  Mount  Holyoke  College;  J.  V.  N.  Dorr,  presi- 
dent, The  Dorr  Co.,  New  York  City ;  Atherton  Seidell,  United  States  Hygienic 
Laboratory;  Charles  P.  Smyth,  assistant  professor  of  chemistry,  Princeton 
University. 

International  Astronomical  Union,  Cambridge,  England,  July  14,  1925: 
Harold  D.  Babcock,  astronomer,  Mount  Wilson  Observatory ;  Benjamin  Boss, 
director,  Dudley  Observatory;  E.  W.  Brown,  professor  of  mathematics,  Yale 
University ;  Miss  Annie  J.  Cannon,  astronomer,  Harvard  College  Observatory ; 
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W.  W.  Campbell,  president,  University  of  California ;  C.  C.  Crump,  director, 
Perkins  Observatory,  Ohio  Wesleyan  University ;  Warren  K.  Green,  director, 
Amherst  College  Observatory ;  A.  O.  Leuschner,  director.  Students'  Observa- 
tory, University  of  California;  Eleanor  A.  Lamson,  astronomer,  United  States 
Naval  Observatory;  S.  A.  Mitchell,  director,  McCormick  Observatory,  Uni- 
versity of  Virginia ;  William  T.  Olcott,  secretary,  American  Association  of 
Variable  Star  Observers ;  Capt.  Edvs'in  T.  Pollock,  superintendent.  United  States 
Naval  Observatory ;  Henry  N.  Russell,  professor  of  astronomy,  Princeton  Uni- 
versity ;  C.  E.  St.  John,  astronomer.  Mount  Wilson  Observatory ;  V.  M.  Slipher, 
Lowell  Observatory ;  Frank  Schlesinger,  director,  Yale  Observatory ;  Harlow 
Shapley,  director.  Harvard  College  Observatory;  Frederick  Slocum,  director, 
Van  Vleck  Observatory ;  Joel  Stebbins,  director,  Washburn  Observatory. 

Representative  of  division  of  chemistry  and  chemical  technology  at  cele- 
bration of  centenary  of  discovery  of  benzene,  at  London,  England,  June  16, 
1925:  Edvrard  Bartow,  professor  of  chemistry.  University  of  Iowa. 

Conference  on  oceanography, — The  National  Research  Council 
was  represented  at  a  conference  on  oceanography  held  under  the 
auspices  of  the  Hydrographic  Office  of  the  Navy  Department  on 
June  30  and  July  1,  1924,  by  the  following  representatives :  William 
Bowie,  United  States  Coast  and  Geodetic  Survey;  R.  A.  Harper, 
professor  of  botany,  Columbia  University,  and  chairman  of  the 
division  of  biology  and  agriculture.  National  Research  Council,  for 
1923-24;  N.  H.  Heck,  United  States  Coast  and  Geodetic  Survey; 
David  White,  senior  geologist.  United  States  Geological  Survey, 
and  chairman  of  the  division  of  geology  and  geography,  National 
Research  Council,  for  1924^25.  Dr.  William  Bowie  was  appointed 
(o  represent  the  National  Research  Council  on  a  continuing  advisory 
committee  for  the  Hydrographic  Office.  Dr.  David  White  was  also 
made  a  member  of  that  committee. 

Resolutions  adopted  at  the  Australian  Scientific  Congress. — 
Among  resolutions  adopted  by  the  Second  Pan-Pacific  Science  Con- 
gress held  in  Sydney  and  Melbourne  August  13  to  September  3, 
1923,  were  several  concerning  botany,  geodesy,  geology,  geophysics, 
geography,  oceanography,  and  wireless  communication  which  it  was 
thought  would  be  of  special  interest  to  certain  bureaus  of  the  Fed- 
eral Government.  These  were  accordingly  referred  to  the  chairman 
of  the  division  of  federal  relations  to  be  transmitted  at  his  discretion 
to  the  bureaus  concerned. 

Payment  of  international  dues, — A  congressional  appropriation 
was  made  through  the  State  Department  for  the  fiscal  year  1925-26 
for  the  payment  of  the  annual  dues  in  the  International  Research 


Council  and  certain  of  its  unions  for  1925,  as  follows: 

International  Research  Council,  2,000  francs   $160 

International  Astronomical  Union,  12,000  francs   960 

International  Union  of  Pure  and  Applied  Chemistry,  4,500  francs   360 

International  Geodetic  and  Geophysical  Union,  20,800  francs   1,  664 

International  Mathematical  Union,  1,000  francs   80 

International  Union  of  Scientific  Radiotelegraphy,  1,600  francs   128 
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Steps  are  being  taken  to  secure  the  continuation  of  this  appro- 
priation, and  also  for  the  addition  of  an  item  for  the  payment  of 
dues  of  the  International  Union  of  Pure  and  Applied  Physics, 
1^600  francs. 

J  Inter7iational  scientific  meetings  in  the  Un/ited  States  during 
ig26, — The  executive  committee  of  the  division  of  foreign  relations 
concurred  in  the  desire  of  the  American  section  of  the  International 
Union  of  Pure  and  Applied  Chemistry  to  present  an  invitation*  to 
this  union  to  hold  its  1926  meeting  in  the  United  States,  with  the 
understanding  that  no  expense  should  fall  upon  the  National  Re- 
search Council  thereby.  This  invitation  was  presented  at  the 
Bucharest  meeting  of  this  union  in  June,  and  it  is  understood  that 
it  has  been  accepted. 

It  has  come  to  the  attention  of  the  division  that  plans  are  being 
made  for  holding  the  Fourth  International  Soil  Science  Congress 
in  the  United  States  in  1927.  One  of  the  principal  features  for  the 
entertainment  of  foreign  members  of  the  congress  will  be  a  trans- 
continental railroad  excursion  following  the  scientific  meetings. 

COMMITTEE  ON  PACIFIC  INVESTIGATIONS 

{a)  Third  Pan-Pacific  Science  Congress. — ^Ilembers  of  the  com- 
mittee on  Pacific  investigations  have  been  in  frequent  correspond- 
ence with  officers  of  the  National  Research  Council  of  Japan,  under 
whose  auspices  preparations  for  the  Third  Pan-Pacific  Science  Con- 
gress are  being  made.  An  organization  committee  authorized  at  the 
Australian  Congress  in  1923  to  prepare  a  plan  for  a  permanent 
association  of  scientific  interests  in  the  Pacific  area  has  been  formed, 
with  the  president  of  the  National  Research  Council  of  Japan,  by 
previous  arrangement,  as  chairman  of  this  committee.  Dr.  T.  Way- 
land  Vaughan,  vice  chairman  of  the  committee  on  Pacific  investi- 
gations, has  been  appointed  by  the  research  council  as  its  representa^ 
tive  on  this  organization  committee,  and  Dr.  H.  E.  Gregory,  chair- 
man  of  the  committee  on  Pacific  investigations,  has  been  appointed 
by  the  Bishop  Museum  to  represent  the  Hawaiian  Islands. 

Announcements  have  been  received  concerning  the  Third  Pan- 
Pacific  Science  Congress,  and  it  is  understood  that  an  official  invita- 
tion from  the  Japanese  Government  to  the  United  States  to  par- 
ticipate in  this  congress  will  be  extended. 

(&)  Cooperation  with  the  Navy  Department. — Three  expeditions 
were  arranged  with  authorities  of  the  Pearl  Harbor  Naval  Station, 
as  follows: 

1.  Second  "  Tanager "  expedition:  Resurvey  of  Necker  and  Nihoa  Islands; 
July  7-20,  1924 ;  scientific  staff  of  10. 

2.  "  Whippoorwill " :  Trip  A— Washington,  Christmas,  and  Jarvis  Islands; 
July  22-September  10,  1924;  scientific  staff  of  9. 

3.  WhippoorwiU  " :  Trip  B— Rowland  and  Baker  Islands;  September  15- 
October  7,  1924 ;  scientific  staff  of  10. 
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The  basis  of  cooperation  for  these  expeditions  was  that  the  Navy 
Department  furnished  a  ship  and  crew  and  that  scientific  organiza- 
tions or  institutions,  such  as  the  Bishop  Museum  of  Honoluhi, 
furnished  scientific  personnel  and  provided  funds  for  expenses  inci- 
dent to  the  scientific  work. 

^lembers  of  the  committee  have  also  been  active  in  promoting  co- 
operation between  the  Navy  Department  and  institutions  on  the 
Pacific  coast,  including  the  Scripps  Institution  for  Biological  Re- 
searcii  at  La  Jolla  and  the  California  Academy  of  Sciences  at  San 
Francisco. 

(c)  Covimittee  on  i7ivestigation  of  temperature^  salinity^  currents^ 
et(\^  of  the  Pacific  Ocean, — ^An  international  committee  authorized 
at  the  Second  Pan-Pacific  Science  Congress  on  the  mvestigation  of 
the  temperature,  salinitj^,  currents,  etc.,  of  the  Pacific  Ocean  has 
been  organized  with  Dr.  T.  Wayland  Vaughan  as  its  chairman,  and 
a  number  of  subcommittees  have  been  appointed  in  countries  of  the 
Pacific  area. 

DIVISION  or  STATES  KELATTONS 

Study  of  State  achievement  in  research, — In  addition  to  studies 
which  the  division  has  been  carrying  on  upon  the  relationships  and 
activities  of  State  scientific  departments,  the  division  has  this  year 
undertaken  a  study  of  the  value  of  research  work  conducted  by  State 
scientific  agencies.  This  study  is  in  charge  of  a  committee  con- 
sisting of  Dr.  T.  S.  Palmer,  chairman.  Dr.  E.  W.  Allen,  and  Dr. 
W.  A.  Nelson.  The  purpose  of  the  study  is  to  bring  together  ma- 
terial which  will  indicate  the  value  of  State-conducted  scientific 
work  and  also  the  nature  of  the  research  work  which  State  agencies 
are  called  upon  to  do. 

Annual  meeting  of  the  division, — The  annual  meeting  of  the  di- 
vision on  Thursday,  June  11,  was  devoted  largely  to  a  symposium 
on  "  The  value  to  the  Commonwealth  of  the  research  work  of  scien- 
tific agencies  of  the  State  governments.''  The  following  papers 
were  presented: 

Introductory  statement  concernin^^  the  study  of  State  aeliievement  in  research 
undertaken  by  this  division.    T.  S.  Palmer,  United  States  Biolos^ical  Suj-vey. 

Outstanding?  researches  in  certain  fiehls  and  means  of  making  the  resuUs 
of  this  research  appreciated  by  the  public : 

Geology:  Wilbur  A.  Nelson,  State  geologist  of  Tennessee,  Nashville,  Tenn. 

Fresh-water  fisheries:  Emmeline  Moore,  State  conservation  commission, 
Albany,  N.  Y. 

Highways :  A.  N.  Johnson,  dean  of  the  College  of  Engineering,  University 
of  Maryland,  College  Park,  Md. 

Forestry:  F.  V\\  Besley,  State  forester  of  Maryland,  Baltimore,  Md. 

Agriculture:  Sidney  B.  Haskell,  director,  Massachusetts  Agricultural  Ex- 
periment Station,  Amherst,  Mass. 
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The  division  of  Federal  relations  Avas  invited  to  attend  this  meet- 
ing and  participate  in  the  discussions,  as  were  also  a  number  of  in- 
dividuals in  Federal  scientific  bureaus  and  in  scientific  departments 
I  of  several  of  the  neighboring  States. 

I    Doctor  Whitens  report  on  the  central  financial  control  of  re- 
search.— The  report  of  Dr.  Leonard  D.  White,  of  the  department 
of  political  science  of  the  University  of  Chicago,  v^hich  he  pre- 
sented at  a  meeting  of  the  division  on  June  5,  1924,  has  been  printed 
I  as  Bulletin  No.  49  of  the  National  Kesearch  Council,  entitled  "An 
I  evaluation  of  the  system  of  central  financial  control  of  research  in 
I  State  governments."    Nearly  600  copies  of  this  report  have  been 
distributed  to  members  of  the  division  and  to  State,  municipal, 
college,   and  university  libraries,  special   institutions,  museums. 
State  experiment  stations^  professional  journals,  etc.  Professor 
White  presented  a  summary  of  his  study  upon  the  central  financial 
control  of  research  before  Section  K  of  the  American  Association 
for  the  Advancement  of  Science  at  the  Washington  meeting  of  the 
association  December  19,  1924,  to  January  3,  1925.    The  paper  v^as 
subsequently  published  in  the  February,  1925  issue  of  the  American 
[Political  Science  Review. 

'  Survey  of  research  activities  in  Wisconsin. — Dr.  Joseph  P. 
Harris,  of  the  department  of  political  science  of  the  University  of 
Wisconsin,  completed  in  June,  1924,  a  "Survey  of  the  research 
activities  of  the  State  administrative  departments  of  Wisconsin," 

jupon  which  he  has  been  engaged  for  the  past  year  or  more,  and  for- 

i  warded  his  manuscript  for  consideration  by  the  division.  The 
manuscript  is  still  under  consideration  by  the  executive  committee 

!of  the  division  as  to  the  best  utilization  to  be  made  of  the  results 

[of  Doctor  Harris's  study. 

I  Study  of  relation  hetween  a  State  university  and  State  administra- 
tive agencies  in  matters  of  research. — A  study  which  Prof.  Samuel 
C.  May,  of  the  department  of  political  science  of  the  University  of 
California,  has  been  making  this  spring,  with  the  assistance  of 
j seminar  students,  upon  the  relationship  of  California  to  the  adminis- 
Itrative  agencies  of  that  State  in  matters  of  research,  has  been  prac- 
tically completed  and  it  is  expected  that  the  manuscript  of  the 
[report  upon  this  study  will     in  hand  early  this  fall. 

DIVISION  OF  EDUCATIONAL  RELATIONS 

The  work  of  the  division  of  educational  relations  during  the  year 
1924-25  has  been  devoted  to  two  projects : 

I.  Study  of  gifted  student  problem. 

II.  Survey  of  schools  for  the  deaf. 
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Dean  Seashore^s  trips, — Dean  C.  E.  Seashore  has  made  two  trips 
during  the  year  in  the  interests  of  the  gifted  student  problem,  one 
to  the  Pacific  coast  from  October  31,  1924,  to  December  15,  1925, 
visiting  24  colleges  and  universities,  and  one  to  New  England  April 
17-25,  1925,  visiting  six  institutions.  These  trips  have  been  made 
possible  through  an  appropriation  from  the  Commonwealth  Fund' 
for  the  study  of  the  gifted  student  problem.  In  previous  years  with 
the  support  of  other  funds  the  Research  Council  has  been  able  to 
reach  a  large  number  of  other  institutions  in  a  similar  Avay. 

Honors  courses  conference. — At  the  invitation  of  President  Walter 
A.  Jessup,  a  conference  which  has  been  under  consideration  for 
some  time  by  the  division  was  held  at  the  University  of  Iowa  on 
March  17  and  18,  1925,  for  the  discussion  of  the  introduction  of 
honors  courses  in  American  colleges  and  universities.  Forty-five 
institutions  in  12  States 'of  the  Middle  West  sent  representatives  to 
this  conference.  The  travel  expenses  of  the  attendants  at  the  con- 
ference were  borne  by  the  institutions  which  they  represented.  A 
report  of  this  conference  has  been  mimeographed  and  distributed  to 
those  who  attended  and  an  abstract  of  this  report  was  printed  in 
School  and  Society. 

Revision  of  President  Aydelotteh  report  on  honors  courses.— X 
revision  of  President  Aydelotte's  report  of  1924  on  honors  courses 
in  American  Colleges  and  Universities  (N.  R.  C.  Bulletin  40)  was 
published  in  April,  1925  (N.  R.  C.  Bulletin  52),  in  an  edition  of 
3,500  copies.  This  report  has  been  distributed  to  presidents  of  col- 
leges and  universities,  faculty  correspondents,  newspaper  and  edu- 
cational journals,  and  others,  totaling  about  800,  and  to  a  list  of 
about  300  selected  members  of  the  American  Rhodes  Scholars,  in 
addition  to  a  considerable  miscellaneous  distribution. 

Institutional  representatives, — ^When  visiting  colleges  and  universi- 
ties Dean  Seashore  has  usually  made  arrangements  with  one  mem- 
ber of  the  faculty  to  act  as  a  special  correspondent,  to  whom  the 
National  Research  Council  might  send  from  time  to  time  such 
material  as  may  become  available  concerning  the  relations  of  re- 
search and  teaching.  Altogether  54  such  correspondents  have  now 
been  appointed. 

Research  career  bulletins  and  other  publications. — The  series  of 
research  career  bulletins  has  been  increased,  and  a  number  have  been 
reprinted,  making  a  present  series  of  16,  a  total  of  10,013  copies  of 
which  have  been  distributed  this  spring.  The  following  list  shows 
the  distribution  of  these  bulletins  and  of  certain  other  papers :  ' 
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Number 
of  insti- 
tutions 
request- 
ing 
copies 


Research  career  bulletins: 

Agricultural  Research  as  a  Career,  by  E.  D.  Ball,  entomologist,  Entomological 
Laboratory,  Sanford,  Fla  

Anthropology  as  a  Career^  by  Clark  Wissler,  curator  of  anthropology,  American 
Museum  of  Natural  History  

Botanical  Research  as  a  Career,  by  John  M.  Coulter,  professor  of  botany.  Uni- 
versity of  Chicago  -  -  

Civil  Engineering  as  a  Career,  by  W.  K.  Hatt,  professor  of  civil  engineering, 
Purdue  University  _  

Engineering  Research  as  a  Career,  by  A.  A.  Potter,  dean  of  engineering,  Purdue 
I  University    

Industrial  Research  and  its  Opportunities,  by  John  Mills,  director  of  publica- 
tions, Bell  Telephone  Laboratories   

The  Field  for  Chemists,  by  Wilder  D.  Bancroft,  professor  of  physical  chemistry, 

Cornell  University  _  _  

I  Forestry  as  a  Career,  by  Henry  S.  Graves,  dean  of  the  School  of  Forestry  and 
provost,  Yale  University...  

Geology  as  a  Career,  by  James  F.  Kemp,  professor  of  geology,  Columbia  Uni- 
versity -  

Mathematics  as  a  Career,  by  C.  J.  Keyser,  professor  of  mathematics,  Columbia 
University  

Physics  as  a  Career,  by  G.  W.  Stewart,  professor  of  physics.  University  of  Iowa.. 

Psychology  as  a  Career,  by  C.  E.  Seashore,  professor  of  psychology  and  dean  of 
of  the  graduate  school,  University  of  Iowa;  Raymond  Dodge,  professor  of  psy- 
chology, Wesleyan  University;  Edward  L.  Thorndike,  professor  of  educational 
psychology.  Teachers'  College,  Columbia  University;  Shepherd  I.  Franz, 
director  of  laboratories,  Government  Hospital  for  the  Insane,  Washington, 
D.  C;  W.  V.  Bingham,  director,  Personnel  Research  Federation,  New  York 
City.  

A  Research  Career  in  Astronomy,  by  Paul  W.  Merrill,  astronomer.  Mount 
Wilson  Observatory  _  

The  Research  Career  in  Public  Health,  by  David  L.  Edsall,  professor  of  medi- 
cine, and  dean  of  the  medical  school,  Harvard  University  

Research  in  the  Medical  Sciences,  by  Frederick  P,  Gay,  professor  of  bacteriology, 
Columbia  University   

Zoological  Research  as  a  Career,  by  C.  E.  McClung,  professor  of  zoology.  Uni- 
versity of  Pennsylvania   

Also  requests  from  libraries  

Open  Letter  to  College  Seniors,  by  C.  E.  Seashore,  professor  of  psychology,  and 
dean  of  the  graduate  school,  University  of  Iowa  

Recognition  of  the  Individual,  by  C.  E.  Seashore  

College  Placement  Examinations,  by  C.  E.  Seashore  

College  Qualifying  Examinations,  by  G.  M.  Ruch,  associate  professor  of  edu- 
cation ano  psychology,  University  of  Iowa  
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I  Full  sets. 


SURVEY  OF  SCHOOLS  FOR  THE  DEAF 


At  the  request  of  the  Conference  of  Superintendents  and  Prin- 
cipals of  American  Schools  for  the  Deaf  ,which  was  held  at  St. 
A^ugustine  in  January,  1924,  the  National  Kesearch  Council,  through 
ts  division  of  educational  relations,  undertook  to  conduct  a  survey  of 
schools  for  the  deaf  in  order  to  bring  out  certain  fundamental  condi- 
tions in  that  field  of  education,  and  also  to  make  possible  the  defini- 
ion  of  scientific  problems  upon  v^hich  research  would  be  desirable.  An 
ippropriation  of  $12,470  was  granted  by  the  Laura  Spelman  Rocke- 
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feller  Memorial  for  the  expenses  of  this  survey,  and  a  committee  ot 
this  division  was  appointed  to  take  charge  of  the  sm^vey,  which  commit- 
tee was  later  enlarged  and  came  to  be  constituted  as  follows :  Vernon 
Kellogg,  chairman  o^  the  division  of  educational  relations.  National 
Research  Council,  chairman  of  the  committee;  Ludvig  Hektoen, 
chairman  of  the  division  of  medical  sciences,  National  Research 
Council;  R.  S.  WoodAvorth,  chairman,  division  of  anthropology  and 
psychology.  National  Research  Council;  Percival  Hall,  president, 
Gallaudet  College,  Washington,  representing  the  Convention  of 
American  Instructors  of  the  Deaf  and  the  Conference  of  Superin- 
tendents and  Principals  of  American  Schools  for  the  Deaf ;  Charles 
W.  Richardson,  otologist,  Washington,  D.  C,  representing  the  Per- 
manent Committee  of  the  Deaf  Child  of  the  American  Medical  Asso- 
ciation ;  A.  L.  E.  Crouter,  superintendent  and  principal  Pennsylvania 
Institution  for  the  Deaf  and  Dumb,  Mount  Airy,  Pa.,  representing  the 
executive  committee  of  the  Conference  of  Superintendents  and  Prin- 
cipals of  American  Schools  for  the  Deaf;  and  Rudolph  Pintner, 
professor  of  educational  psychology,  Columbia  University,  New 
York  City.  The  death  of  Doctor  Crouter,  on  June  26,  1925,  as  this 
report  is  being  closed,  is  recorded  with  great  regret. 

The  work  of  this  survey  has  been  carried  on  in  two  parts:  (1) 
Visits  at  schools  for  the  deaf,  selected  to  represent  the  several  types 
of  schools  and  distributed  generally  throughout  the  United  States, 
for  the  purpose  of  obtaining  data  in  regard  to  general  resources, 
curriculum,  etc.,  and  especially  for  the  administration  of  intelligence 
tests  and  tests  for  lip  reading  and  for  intelligibility  of  speech ;  and 
(2)  the  phj^sical  examination  of  pupils  at  a  considerable  number  of 
schools  where  voluntary  medical  service  could  be  obtained  for  the 
purpose  of  assembling  data  upon  the  nature  and  causes  of  deafness. 

(1)  The  first  part  of  the  survey,  that  of  visiting  the  schools  for 
the  administration  of  tests,  was  placed  in  charge  of  Dr.  Herbert  E. 
Day  and  Prof.  Irving  S.  Fusfeld,  of  Gallaudet  College.  Altogether 
43  schools  were  visited  during  the  year.  These  schools  have  a  total 
enrollment  of  about  8,400  pupils,  which  is  over  half  of  the  total  ^ 
enrollment  in  all  of  the  deaf  schools  of  the  United  States. 

(2)  The  second  part  of  this  survey  was  placed  in  charge  of  Dr.  j 
C.  W.  Richardson,  who,  through  his  wide  acquaintance  with  otolo- 
gists of  the  United  States,  was  able  to  enlist  the  voluntary  assistance  ! 
of  examining  physicians  for  about  30  schools  for  the  deaf,  most  of 
them  being  schools  which  were  also  visited  by  Professor  Day. 
Records  of  several  thousand  cases  will  have  been  obtained  upon  the  ; 
completion  of  the  examinations.  [ 

(3)  Report, — Provision  has  been  made  for  the  publication  of  a  ) 
report  of  this  survey  which  will  organize  the  data  obtained  in  such  i 
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,  I  way  that  those  who  may  wish  to  make  further  use  of  it  and  apply 
t  to  problems  involving  the  education  of  the  deaf  may  be  able  to 
lo  so. 

(4)  Published  statements, — a,  A  brief  statement  concerning  the 
.  Drganization  and  purposes  of  this  committee  was  prepared  last  fall 
for  publication  in  the  Volta  Keview. 

i  &.  Professor  Fusfeld  also  published  a  more  complete  statement 
?oncerning  the  organization  of  the  survey  in  the  American  Annals 
for  the  Deaf 5  September,  1924. 

c.  At  the  convention  of  American  Instructors  of  the  Deaf  which 
was  held  at  Council  Bluffs,  Iowa,  June  29,  Professor  Fusfeld  pre- 
sented a  brief  statement  concerning  the  extent  and  purposes  of  the 
survey. 

RESEARCH  INFORMATION  SERVICE 

The  work  of  the  Research  Information  Service  for  the  year  ending 
June  30,  1925,  was  in  accord  with  the  reorganization  outlined  in  the 
annual  report  for  1923-24.  Because  of  the  curtailment  of  funds, 
and,  in  consequence  thereof,  of  personnel,  efforts  were  made  to  re- 
^trict  inquiries  received  from  external  sources  to  those  needed  for 
research  purposes.  During  the  past  year  there  were  received  and 
answered  744  requests,  as  compared  with  1,225  for  1923-24  and  970 
for  January  to  July,  1923.  It  is  believed,  how^ever,  that  the  informa- 
tion service  to  the  scientific  investigators  throughout  the  country  has 
been  but  slightly  diminished  through  the  new  plan  for  limiting  the 
work  of  the  Research  Information  Service. 

The  intramural  service  rendered  has  showed  a  steady  increase. 
From  an  actual  count  for  one  week  it  was  estimated  that  approxi- 
mately 5,000  pieces  of  miscellaneous  information  needed  by  the  other 
offices  and  divisions  of  the  council  were  furnished  during  the  year  by 
the  Research  Information  Service,  its  files  and  collections. 
^  Informational  sources, — In  addition  to  the  files  of  books  and 
periodicals  the  Research  Information  Service  possesses  the  following 
very  valuable  sources  of  information : 

!  1.  A  central  card  catalogue,  containing  about  30,000  entries  under 
subject  headings,  composed  principally  of  references  to  published 
bibliographies  in  all  fields  of  science. 

'  2.  An  index  digest  of  answers  to  inquiries  for  information,  cover- 
ing over  6,000  replies,  which  makes  available  for  immediate  use  all 
of  the  data  compiled  during  the  last  5  years. 

3.  A  finder  file  of  about  15,000  personnel  records,  constituting  a 
detailed  directory  of  American  men  of  science  and  their  research 
interests. 

4.  An  informational  survej^  of  scientific  bureaus  in  Washington, 
containing  data  on  research  work  completed  or  in  progress  in  about 
100  divisions  in  the  Departments  of  Agriculture  and  Commerce. 
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5.  A  practically  complete  set  of  catalogues  of  scientific  apparatus 
and  a  fairly  complete  index  of  the  same. 

Bibliographic  ivork, — During  the  year  two  numbers  of  the  bibliog- 
raphy of  bibliographies  series  appeared.  These  were :  A  classified 
list  of  published  bibliographies  in  physics,  1910-1922,"  by  Karl  K. 
DarroAv,  which  appeared  as  Bulletin  of  the  National  Research  Coun- 
cil, No.  47,  i.  e.,  volume  8,  part  4,  1924,  102  pages;  "Bibligraphy  of 
bibliographies  in  chemistry  and  chemical  technology,  1900-1924," 
by  Clarence  J.  West  and  D.  D.  Berolzheimer,  which  appeared  as 
Bulletin  of  the  National  Research  Council,  No.  50,  i.  e.,  volume  9, 
part  3,  1925,  308  pages.  Work  is  in  progress  on  a  similar  compila- 
tion for  astronomy  by  Frederick  A.  Brasch,  of  the  Library  of  Con- 
gress, and  for  mathematics  by  James  B.  Shaw,  of  the  University 
of  Illinois.  The  preparation  of  a  similar  list  for  the  medical  sciences 
by  Mr.  J.  Christian  Bay,  of  the  John  Crerar  Library,  has  been  au- 
thorized by  the  council. 

The  bibligraphy  on  isostosy  by  Dr.  Adolph  Knopf  was  revised 
and  enlarged  by  the  service;  and  a  supplement  of  40  typewritten 
pages  to  Max  Knobel's  'Bibliography  of  electroorganic  chemistry" 
was  compiled,  containing  about  as  many  titles  as  the  original  list. 

Union  list  of  serials. — The  service  cooperated  with  the  H.  W. 
Wilson  Co.  in  their  preparation  of  a  National  Union  List  of  Serials 
under  the  auspices  of  a  committee  of  the  American  Library  Associa- 
tion by  checking  the  printed  lists  as  received  against  the  card  file  of 
periodicals  received  in  Washington  libraries.  This  has  revealed 
many  periodical  and  serial  publications  not  contained  in  the  original 
list. 

A  union  list  of  the  foreign  serials  cited  in  Psychological  Index 
for  1922  has  been  compiled  from  data  received  in  1924  from  114 
libraries  and  will  be  mimeographed  for  distribution  to  interested 
parties. 

Survey  of  research  activities  of  Govermiif  nt  bureaus, — During  the 
past  year  Mr.  Paul  Moore  has  continued  his  survey  of  the  research 
activities  of  the  Government  scientific  bureaus  in  Washington. 
Those  of  the  Department  of  Agriculture  and  the  Bureau  of  Fish- 
eries of  the  Department  of  Commerce  have  been  completed.  Work 
is  in  progress  on  the  hygienic  laboratory  of  the  United  States  Public 
Health  Service. 

DIVISION  OF  THYSICAL  SCIENCES 

American  section^  International  Mathematical  Union, — The  dele- 
gates appointed  from  the  American  section.  International  Mathe- 
matical Union,  to  represent  it  at  the  meetings  of  the  international 
union  held  in  Toronto  August  11-16,  1924,  reported  that  the  main 
item  of  business  concerned  itself  with  the  matter  of  the  admission 
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(  of  the  ex-enemy  countries  to  the  international  union  as  members  of 
*ithe  International  Research  Council.  Appropriate  action  of  the  execu- 
tive committee  of  this  division  at  its  meeting  on  January  21,  1925, 
approved  the  resolutions  passed  by  the  International  Mathematical 
Union,  and  forwarded  them  to  the  National  Research  Council  for  its 
consideration.  (See  section,  earlier  in  this  report,  of  division  of 
foreign  relations.) 

ATTierican  section^  International  Astronomical  Union, — This 
American  section  met  at  the  time  of  the  American  Association  meet- 
ings in  Washington  and  performed  such  business  as  was  necessary 
in  anticipation  of  the  meeting  of  the  international  union  to  be  held 
in  Cambridge  in  July  of  this  year.  About  20  American  delegates 
were  recommended  to  the  research  council  to  be  given  official 
credentials. 

American  section^  International  Union  of  Scientific  Radioteleg- 
raphy. — There  have  been  no  international  meetings  of  this  union 
during  the  present  year,  but  the  American  section  has  held  two 
meetings,  one  on  December  30,  1924,  and  the  other  on  April  24, 
1925.  During  the  course  of  the  year  the  radiophysical  laboratory 
of  the  Bureau  of  Standards  and  this  American  section  have  formed 
a  cooperative  agreement  wherein  the  radiophysical  laboratory  of 
the  Bureau  of  Standards  is  known  as  the  official  laboratory  of  the 
American  section  of  the  International  Union  of  Scientific  Radio- 
telegraphy.  This  American  section  has  received  contributions  from 
interested  parties  sufficient  to  pay  for  one  assistant  in  this  labora- 
tory. These  funds  are  being  administered  by  the  American  section 
and  are  received  and  disbursed  by  the  National  Research  Council 
after  appropriate  action. 

American  section^  International  Union  of  Pure  and  Applied 
Physics, — ^There  have  been  no  international  meetings  of  this  union 
since  the  organization  of  the  International  Union  of  Pure  and  Ap- 
plied Physics,  and,  due  to  the  fact  that  the  International  Research 
Council  has  not  seen  fit  to  include  the  ex-enemy  countries  as  mem- 
bers of  the  International  Research  Council,  this  international  union 
has  gone  on  record  to  the  effect  that  it  will  not  hold  an  international 
meeting  until  such  a  meeting  can  be  international  in  fact.  There 
have  been  no  meetings  of  the  American  section  of  this  union  during 
this  year. 

Research  committees, — During  the  course  of  the  present  year  the 
following  committees  have  been  discontinued:  Luminescence,  re- 
search methods  and  technique,  theories  of  magnetism,  vision  and 
photobiology,  and  X  rays  and  radioactivity. 

The  following  new  committees  have  been  appointed  during  this 
pf  riod:  Electrical  discharge  through  gases,  hydrodynamics,  line 
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spectra  of  the  elements,  relation  between  physics  and  the  medical 
sciences,  with  subcommittees  on  the  biological  properties  of  light, 
chemiluminescence,  and  molecular  physics. 

At  the  present  time  there  are  the  following  active  research  com- 
mittees of  the  division  of  physical  sciences:  Algebraic  numbers, 
analj'^sis  situs,  electrical  discharge  through  gases,  hydrodynamics, 
ionization  potentials  and  related  subjects,  line  spectra  of  the  ele- 
ments, radiation  in  gases,  rational  transformations,  and  relation 
between  physics  and  the  medical  sciences. 

PuhlicatioTis, — Bulletin  48,  "  Critical  Potentials,"  prepared  bj^  A. 
H.  Compton  and  Dr.  F.  L.  Mohler,  of  the  committee  on  ionization 
potentials  and  related  subjects,  was  mailed  the  first  of  October, 
1924.  This  was  the  first  of  the  bulletins  of  the  division  of  physical 
sciences  which  was  sold  to  interested  parties  at  approximately^  cost 
price.  A  proper  accounting  indicates  that  there  has  been  returned 
to  the  council  a  sum  which  is  within  at  least  $50  of  the  cost  of  the 
bulletin.  German  physicists  were  much  interested  in  this  bulletin 
and  by  proper  arrangement  Gebruder  Borntraeger  were  permitted 
to  produce  an  authorized  German  translation. 

Bulletin  51,  "  Radioactivity,"  prepared  by  Prof.  Alois  F,  Kovarik 
and  Dr.  L.  W.  McKeehan,  of  the  committee  on  X  rays  and  radio- 
activity, appeared  in  May  of  this  year.  Approximately  500  copies 
have  been  sold. 

A  new  bulletin,  "Quantum  Principles  and  Line  Spectra,"  pre- 
pared by  Prof.  J.  H.  Van  Vleck,  of  the  committee  on  ionization 
potentials  and  related  subjects,  is  now  in  manuscript  form  and, 
h«*iving  been  reviewed  by  certain  individuals  whose  opinion  of  it 
was  desired  by  the  chairman  of  the  division  of  physical  sciences, 
has  been  ordered  printed  and  is  now  in  process  of  manufacture. 

Bulletin  18,  "  Theories  of  Magnetism,"  which  appeared  in  August, 
1922,  is  by  appropriate  arrangement  being  reproduced  by  Friedr. 
Vieweg  &  Sohn  in  an  authorized  German  translation.  This  trans- 
lation has  now  passed  through  final  page-proof  stage  and  should 
appear  within  a  short  time. 

Divisional  activities. — At  a  meeting  of  the  division  held  April 
lf>,  1925,  consideration  was  given  to  the  fact  that  as  the  division 
membership  is  quite  large  the  expenses  necessary  for  a  general 
divisional  meeting  is  correspondingly  large,  and  it  was  felt  that 
the  business  of  the  division  might  be  more  efficiently  handled  if, 
instead  of  paying  the  expenses  of  members  to  the  divisional  meet- 
ings there  should  be  substituted  a  plan  whereby  members  should  pay 
their  own  expenses  to  these  meetings  and  the  money  which  would 
ordinarily  go  for  the  expenses  of  members  should  be  diverted  to 
the  expenses  of  the  members  of  the  executive  committee,  which 
committee  should  meet  at  least  three  times  each  year.  This  plan 
will  be  followed  in  the  year  1925-26. 
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Iiadio  talks, — During  the  course  of  the  year  1924-25,  5o  ;  udio 
talks  were  given  under  the  auspices  of  the  National  Research  Coun- 
cil and  Science  Service.  The  management  of  this  undertaking  was 
in  the  hands  of  the  executive  secretary  of  the  division  of  physical 
sciences.  Of  these  talks,  16  have  appeared  in  published  form  in  the 
Scientific  Monthly.  Due  to  poor  broadcasting  conditions,  coupled 
with  the  fact  that  a  great  many  scientific  men  are  away  from  Wash- 
ington during  the  summer,  these  talks  were  discontinued  in  June, 
July,  August,  and  September,  but  plans  are  being  made  for  their 
continuance  during  the  present  fall  and  winter.  These  talks  have 
met  with  wide  approval. 

DIVISION   OF   ENGINEERING   AND   INDUSTRIAL  RESEARCH 

The  major  activities  of  the  division  of  engineering  and  industrial 
research  may  be  divided  into  two  groups — first,  promotional,  aimed 
at  the  stimulation  of  research  generally,  and,  second,  the  adminis- 
tration of  projects  of  national  scope  and  importance.  Other  activi- 
ties include  a  research  information  service  in  the  field  of  engineering 
and  industrial  research. 

PROMOTIONAL  ACTIVITIES 

The  promotional  activities  of  the  division  may  also  be  divided 
into  two  parts — first,  the  general  or  national  program  of  "  selling  " 
the  research  idea  to  industrial  executives  generally  and  bringing 
about  an  appreciation  of  the  value  of  research  by  the  public,  and, 
second,  the  specific  promotional  efforts  directed  to  certain  industries 
or  corporations  which  have  recognized  the  necessity  for  research. 

National  program, — The  objective  of  the  general  or  national  pro- 
motional effort  is  to  stimulate  interest  in  research  through  several 
channels  among  which  are — 

(1)  Division  meetings  featuring  several  speakers  of  national 
prominence  in  research. 

(2)  Compilation  of  data  and  dissemination  of  literature  spe- 
cifically designed  to  propagate  the  research  idea  among  certain 
industrial  interests. 

(3)  The  organization  of  a  national  radio  broadcasting  program 
of  brief  talks  by  well-known  scientists  on  semitechnical  or  popular 
topics  connected  with  research. 

(4)  The  organization  of  an  advisory  committee  made  up  of 
acknowledged  national  leaders  in  industry  and  finance,  whose  func- 
tion would  be  to  devise  ways  and  means,  suggest  channels,  establish 
contacts  between  the  division  and  industries,  and  lend  the  weight  of 
their  personal  opinions  to  impress  upon  leaders  in  business  life  the 
importance  and  value  of  research. 
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Research  in  specific  iruditstries. — The  promotion  of  research  by 
the  division  in  specific  industries  is  now  being  carried  out  according 
to  a  definite  plan  of  procedure,  which  includes  (1)  establishment 
of  contacts  with  movements  directed  toward  the  organization  of 
research  by  trade  associations  or  similar  industrial  groups;  (2) 
scheduling  research  sessions  at  important  meetings  of  engineering 
and  technical  societies;  (3)  cooperating  with  trade  associations 
through  the  formation  of  research  committees  in  each  association. 

RESEARCH  PROJECTS 

Problems  selected  for  study  by  the  division  are  of  broad  funda- 
mental character  or  of  importance  to  a  group  of  industries  or  public 
utilities  or  to  some  branch  of  the  engineering  profession.  These 
projects  come  to  the  division  from  the  industry  and  are  generally 
so  large  and  complex  that  they  require  the  combined  efforts  and 
knowledge  of  competent  scientists  and  engineers. 

The  limited  divisional  staff  makes  it  necessary  to  restrict  the  num- 
ber of  problems  undertaken  at  any  one  time.  This  has  led  to  the 
formulation  of  definite  requirements  before  projects  are  undertaken, 
which  may  be  summarized  as  follows:  (1)  A  real  demand  and  need 
for  the  investigation;  (2)  the  project  is  a  proper  one  for  the  division 
to  undertake;  (3)  the  division  is  the  most  appropriate  agency  to 
undertake  it;  (4)  suitable  assurance  to  be  given  for  financial  sup- 
port; (5)  proper  talent  and  facilities  for  successful  accomplish- 
ments to  be  available;  (6)  the  ultimate  objective  of  the  project  to  be 
"  public  service." 

PRESENT  STATUS  OF  PROJECTS  ^ 

Industrial  lighting. — This  project  exemplifies  the  kind  of  project 
which  can  be  best  undertaken  under  the  auspices  of  the  division  for 
the  benefit  of  all  concerned.  It  requires  the  diversified  talent  which, 
through  its  wide  contacts,  the  division  is  able  to  secure.  A  two-year 
program  was  laid  out  at  a  meeting  held  October  31,  1924.  Services, 
materials,  and  $50,000  in  cash  needed  for  a  two-year  program  were 
pledged  at  the  outset  by  manufacturing  plants  and  lighting  com- 
panies. Technique  and  methods  have  been  perfected  through  pre- 
liminary investigation.  A  definite  program  of  the  work  has  been 
prepared.  It  will  include  among  other  things  a  study  of  the  relation 
of  intensity  and  quality  of  illumination  to  the  speed  of  vision, 
accuracy  of  perception,  quickness  of  reaction,  effect  on  spoilage, 
and  increase  in  production. 

Highwaij  Research  Board, — During  the  past  year  the  growth  of 
the  activities  of  the  board  has  been  remarkable.  Over  250  interested 
research  workers  on  highway  engineering  were  present  at  the  annual 
meeting  of  the  board,  wliich  was  held  December  4-5,  1924.    One  of 
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he  principal  developments  of  the  board  has  been  in  the  establish- 
nent  of  official  contact  men  with  the  various  State  highway  depart- 
nents.  Through  these  contact  men  nearly  all  of  the  States  have 
)een  made  familiar  with  the  work  of  the  board,  and  highway  re- 
learch  has  been  coordinated  throughout  the  United  States.  Sum- 
nary  bulletins  are  now  issued  by  the  board  outlining  in  clear,  concise 
orm  the  conclusions  derived  by  its  various  subcommittees.  A  num- 
)er  of  important  problems  have  been  brought  to  the  attention  of 
;he  board  for  solution.  In  each  instance  they  have  been  accompanied 
Dy  assurance  of  the  necessary  financial  support  to  carry  out  investi- 
mtional  work. 

American  Bureau  of  Welding. — The  principal  activities  of  the 
/American  Bureau  of  Welding  have  been  centered  around  its  welded 
•ail-joint  investigations.  A  third  progress  report  giving  the  results 
)f  the  comprehensive  series  of  investigations  to  determine  the  present 
5tate  of  the  art  of  making  rail  joints  was  printed  in  April,  1925,  and 
iistributed  by  the  American  Electric  Railway  Association  to  all  the 
jtreet  railways  of  the  country. 

Considerable  progress  has  been  made  in  the  stimulation  of  inter- 
jst  in  a  new  pressure-vessel  investigation.  Cooperation  is  expected 
from  the  American  Society  of  Mechanical  Engineers,  American 
tVelding  Society,  Association  of  Tank  Manufacturers,  American 
Petroleum  Institute,  Electrical  Power  Club,  American  Society  of 
Refrigerating  Engineers,  and  the  International  Acetylene  Associa- 
ion. 

Fatigue  phenomena  of  metals. — During  the  year  the  third  bulletin 
Drepared  by  the  test  party  was  completed  and  published,  and  a 
nanuscript  for  a  fourth  bulletin  prepared  and  presented  to  the 
committee  at  its  meeting  during  the  latter  part  of  June,  1925.  Suffi- 
cient funds  have  come  in  to  continue  the  investigations  until  January 
L,  1927. 

As  a  result  of  the  investigations  to  date  a  number  of  important 
conclusions  have  been  drawn  as  to  the  fatigue  properties  of  certain 
steels,  alloy  steels,  and  nonferrous  metals.  These  are  of  the  greatest 
mportance  to  engineers  and  designers.  An  outline  of  a  number  of 
mportant  studies  for  the  coming  year  have  been  approved  by  the 
committee. 

A  new  phase  of  this  investigation  was  started  through  a  meeting 
it  the  plant  of  the  Western  Electric  Co.,  New  York,  on  November  22, 
1924.  Up  to  this  time  a  sum  of  $120,000  has  been  expended  in  the 
$tudy  of  the  fatigue  phenomena  of  ferrous  and  nonferrous  metals. 
Most  of  the  efforts  have  been  confined  to  carrying  out  physical  tests 
ind  interpreting  the  data.  The  necessity,  however,  for  the  study  of 
:he  causes  for  fatigue  failure  starting  with  its  inception  has  been 
realized  by  the  committee.    Progress  was  necessarily  delayed  until 
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the  physical  data  were  available.  Through  the  courtesy  of  the  West- 
ern Electric  Co.,  incipient  fatigue  failure  will  be  studied  by  the 
microscope  at  extremely  high  magnifications.  A  definite  program 
has  been  prepared  and  work  has  already  been  started.  It  is  esti- 
mated that  this  program  involves  another  contribution  from  the 
Western  Electric  Co.  of  $5,000  or  $6,000. 

Heat  transmission. — During  the  past  year  the  organization  of  the 
committee  has  been  completed  and  the  work  of  preparing  critical  re- 
views of  existing  information  on  the  several  phases  of  heat  transmis- 
sion has  been  subdivided  among  the  several  subcommittees,  and  indi- 
vidual portions  assigned  to  experts  for  preparation.  Several  of  these 
critical  reviews  have  been  completed  and  will  be  published  shortly. 

Molding  sands. — Present  activities  of  the  committee  are  directed 
toward  obtaining  information  on  testing  and  grading  molding  sands. 
Special  work  has  been  carried  on  to  determine  the  value  of  the  ten- 
sile and  compression  tests  developed  by  the  committee.  The  sub- 
committee on  conservation  and  reclamation  is  arranging  to  carry  on 
some  investigations  at  a  steel  foundry  with  a  view  to  obtaining  in- 
formation on  reclaiming  molding  sands  in  this  field.  The  report  pre- 
pared on  the  various  sand  deposits  in  the  United  States,  w^hich  may? 
be  used  for  molding  sand  purposes,  has  been  in  great  demand,  as  has 
also  the  report  on  standard  tests  for  molding  sands. 

Hardness  testing  of  metals. — The  committee  on  hardness  testing 
of  metals  recently  submitted  its  final  report  to  the  division  reviewing 
the  progress  made,  and  in  accordance  with  the  recommendations  of 
the  chairman  was  discharged  and  the  work  transferred  to  the  Ameri- 
can Society  for  Steel  Treating. 

Electrical  insulation. — Through  the  stimulation  of  this  committee, 
a  number  of  papers  have  been  published  giving  new  data,  thus  in- 
creasing our  knowledge.  Steady  progress  has  been  made  by  the 
various  subcommittee  chairmen,  who  are  preparing  critical  reviews 
and  digests  of  the  literature  on  the  several  phases  of  insulation. 

Electrical  core  losses. — The  core  loss  committee  has  completed  a 
very  extensive  bibliography  on  electrical  core  losses  which  is  being 
published  as  a  bulletin  of  the  National  Research  Council,  in  mimeo- 
graph form.  The  original  work  outlined  by  the  committee  is  now 
completed  and  consideration  is  being  given  to  its  discharge. 


DIVISION  or  CHEMISTRY  AND  CHEMICAL  TECHNOLOGY 


The  division  centered  its  attention  during  the  year  on  developing 
the  work  started  in  1923-24  to  win  the  aid  of  the  research  labora- 
tories of  the  chemical  industries  in  carrying  out  a  plan  to  bring 
about  cooperation  between  investigators  in  industry  and  in  aca 
demic  institutions.  The  development  of  the  chemical  industries  in 
America  will  depend  largely  on  the  application  of  the  results  of  in- 
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^estimations  in  the  pure  science  and  an  increase  in  the  knowledge 
)f  the  fundamental  chemistry  upon  which  the  industries  are  based, 
it  is  the  business  of  the  division,  devoted  in  part  to  chemical  tech- 
lology,  to  attempt  to  take  part  in  such  development. 

The  chairman  visited  a  number  of  the  larger  research  laboratories 
ind  put  before  their  directors  a  plan  which  was  cordially  received. 
The  pressure  for  results  that  can  be  immediately  used  makes  it  im- 
possible for  these  laboratories  to  investigate  the  many  fundamental 
problems  that  arise  and  the  scientific  principles  on  which  the  in- 
dustries are  based.  The  uses  of  rubber,  for  example,  are  based  on 
vulcanization,  but  the  chemistry  of  the  process  is  not  known  to-day. 

The  plan  followed  is  to  obtain  from  the  industries  problems  of  a 
fundamental  scientific  nature  which  will  arouse  the  interest  of  in- 
vestigators in  colleges  and  universities.  Many  incidental  observa- 
:ions  worth  investigation  are  made  in  the  study  of  technical  proc- 
esses, but  as  their  investigation  would  lead  too  far  afield  they  are 
forgotten.   The  plan  of  cooperation  will  help  in  avoiding  this  loss. 

A  number  of  the  problems  for  research  which  have  been  collected 
are  now  being  studied  by  academic  investigators.  During  the  year 
'several  reports  have  been  completed  and  the  results  have  been  pub- 
lished. The  success  of  the  plan,  which  has  been  but  started,  war- 
rants its  further  development. 

The  great  opportunity  for  work  like  that  just  outlined  in  the 
industries  based  on  petroleum  led  to  the  setting  up  of  a  committee 
to  center  its  attention  on  the  problems  in  this  field.  The  plan  met 
with  a  hearty  response  from  chemists  in  the  industry  and  in  the 
universities.  The  more  important  subjects  for  study  have  been  form- 
ulated and  a  list  of  specific  researches  is  being  drawn  up.  The  scien- 
tific investigation  of  petroleum  will  no  doubt  yield  results  as  im- 
portant as  those  obtained  in  the  study  of  coal  tar. 

The  field  is  such  a  wide  one  and  the  future  possibilities  so  great 
that  it  seems  advisable  to  attempt  to  raise  a  sum  of  money  to  be  used 
to  defray  the  expenses  incident  to  the  more  important  researches 
and  to  furnish  assistance  to  the  outstanding  investigators  of  the 
country  who  desire  to  undertake  the  work.  It  seems  probable  that 
funds  can  be  made  available  to  give  the  plan  as  worked  out  a  trial 
for  five  years. 

During  the  last  year  much  attention  has  been  given  to  developing 
the  cooperation  between  American  chemists  and  the  International 
Union  of  Pure  and  Applied  Chemistry.  The  division  of  chemistry 
and  chemical  technology,  as  the  representative  of  the  United  States 
in  the  union,  has  taken  steps  to  bring  about  a  more  active  participa- 
tion of  American  chemists  in  international  scientific  affairs.  It  has 
proposed  important  changes  in  the  statutes  of  the  union  and  has 
adopted  a  new  method  in  the  appointment  of  the  American  members 
79082—26  3 
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of  the  committees  of  the  union.  It  is  of  importance  that  all  actions 
taken  by  the  union  affecting  scientific  usages  should  have  the  sup- 
port of  American  chemists.  They  should  also  take  a  more  active 
part  in  determining  the  policies  of  the  union. 

The  division  was  represented  by  11  councillors  and  delegates  at 
the  Congress  of  the  International  Union  of  Pure  and  Applied  Chem- 
istry held  at  Bucharest  in  June.  The  most  important  action  taken 
was  the  passing  of  a  recommendation  to  the  International  Research 
Council  to  authorize  a  modification  in  the  statutes  of  the  union  to 
make  eligible  to  membership  in  the  union  the  chemists  of  any  nation 
when  it  becomes  a  member  of  the  League  of  Nations.  The  Amer- 
ican delegation  took  an  active  part  in  bringing  about  this  result. 
The  congress  voted  to  accept  the  invitation  of  the  American  delega- 
tion to  hold  the  next  meeting  in  Washington  in  September,  1926. 
The  chairman  of  the  division  of  chemistry  and  chemical  technology 
was  elected  one  of  the  five  vice  presidents  of  the  union  to  serve  for 
three  years. 

The  division  was  represented  at  the  celebration  by  the  Royal 
Institution  of  Great  Britain  of  the  one  hundredth  anniversary  of 
the  discovery  of  benzene  by  Michael  Faraday.  The  chairman  of 
the  division,  in  replying  at  the  banquet  to  the  toast  "  Chemical 
science  and  industrial  arts,"  outlined  briefly  the  work  of  the  division 
in  bringing  about  cooperation  between  the  research  laboratories 
of  the  chemical  industries  in  America  and  the  investigators  in  col- 
leges and  universities. 

The  work  on  the  compilation  of  a  bibliography  of  electroorganic 
chemistry  has  been  continued  and  is  about  completed.  The  large 
number  of  requests  for  the  bibliography  received  is  an  indication  of 
its  value  to  investigators  in  this  important  field. 

The  second  census  of  graduate  students  in  chemistry  in  American 
universities  has  been  published.  The  results  attracted  the  attention 
of  both  academic  and  trade  journals  devoted  to  chemistry. 

The  Loeb  collection  of  chemical  types,  which  is  under  the  direction 
of  a  board  of  which  the  chairman  of  the  division  is  chairman,  has 
grown  rapidly  during  the  past  year.  The  curator  has  collected  a 
large  number  of  specimens  of  new  chemical  compounds  made  by 
American  investigators  and  of  known  compounds  prepared  by  new 
methods. 

The  committees  of  the  division  have  been  actively  at  work.  The 
committee  on  chemical  research  on  medicinal  products  has  been  re- 
organized and  enlarged  and  now  consists  of  14  subcommittees.  The 
discovery  of  the  value  of  hexylresorcinol  as  an  internal  urinary  anti- 
septic attracted  immediate  and  wide  attention.  The  compound  has 
been  manufactured  on  a  large  scale  and  is  being  tested  in  a  number 
of  hospitals.    As  the  discovery  opens  up  a  large  field  for  investiga- 
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tion,  other  compounds  of  similar  constitution  are  being  studied. 
The  subcommittee  on  anthraquinone  drugs  has  completed  a  critical 
j  survey  of  the  methods  for  the  quantitative  valuation  of  drugs  of 
this  type  and  is  developing  standard  methods  of  analysis.  The 
subcommittee  on  color  standards  and  color  tests  is  preparing  a 
bibliography  of  the  subject  and  is  working  with  the  Pharmaceutical 
Association  in  organizing  research  in  this  field.  The  subcommittee 
on  local  ansBsthetics  is  preparing  a  monograph  on  local  anaesthesia 
and  a  detailed  bibliography  of  the  subject.  The  activity  of  the 
committee  and  its  subcommittees  i§  made  evident  by  the  fact  that 
90  scientific  papers  have  been  published  by  its  members  during  the 
past  year. 

The  committee  on  the  chemistry  of  colloids  has  given  much  atten- 
tion to  an  effort  to  secure  funds  for  the  Kesearch  Institute  of  Colloid 
Chemistry,  plans  for  which  were  completed  some  time  ago.  In  1924 
the  colloid  symposium  held  at  Northwestern  University  under  the 
auspices  of  the  committee  was  remarkably  successful  and  had  an 
attendance  of  over  300. 

The  committee  on  the  construction  and  equipment  of  chemical 
laboratories  is  collecting  information  of  great  value.  It  has  had 
the  cooperation  of  the  directors  of  laboratories  which  have  been 
built  recently,  and  is  now  prepared  to  supply  much  useful  informa- 
ition  to  those  who  are  about  to  undertake  the  construction  of  new 
laboratories.  A  clearing  house  for  such  information  is  very  desir- 
able, and  the  division  can,  through  this  committee,  be  of  service  in 
j  bringing  about  the  construction  of  better  laboratories  with  a  material 
saving  in  cost. 

■  The  report  of  the  committee  on  contact  catalysis,  which  is  pub- 
lished in  the  Journal  of  Physical  Chemistry,  contains  a  critical 
resume  of  recent  work  in  this  field. 

I  The  committee  on  explosives  investigations  reports  that  it  has 
|been  frequently  consulted  by  officials  of  various  divisions  of  the  Fed- 
eral, State,  and  municipal  governments,  by  teachers  and  investiga- 
tors, and  by  persons  in  private  life.  The  investigations  looking  to 
the  utilization  of  surplus  war  explosives  and  problems  relative  to 
their  use  which  have  engaged  the  attention  of  the  committee  since 
the  end  of  the  year  have  been  brought  to  completion  by  the  taking 
over  by  the  Bureau  of  Public  Roads  of  all  the  surplus  smokeless 
powder.  In  connection  with  the  survey  undertaken  by  the  Govern- 
ment into  the  uses  of  silver,  with  a  view  to  promoting  its  more  ex- 
tended use  in  the  arts,  industries,  and  elsewhere,  investigations  have 
been  undertaken  of  the  value  of  several  silver  salts  as  initiators  of 
I  detonation.  Attention  has  also  been  given  to  the  investigation  of 
;  detonation,  as  to  cause,  character,  effects,  and  as  to  measurement  of 
I  its  rate. 

i: 
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The  oxygen-oil  investigation  has  been  continued,  principally  on 
the  line  of  determining  the  static  charges  acquired  by  liquids  flowing 
at  high  velocities  through  orifices.  Nine  publications  were  issued 
during  the  year  in  connection  with  the  work  of  this  committee. 

The  committee  on  the  explosibility  of  ammonium  compounds  re- 
ports that  in  continuance  of  the  plan  of  research  agreed  upon  it  has 
experimentally  investigated  the  influence  of  temperature  upon  the 
explosibility  of  ammonium  nitrate  under  known  conditions  of  tem- 
perature and  density  of  loading. 

The  chairman  of  the  committee  on  the  preparation  and  publication 
of  a  list  of  ring  sj'stems  used  in  organic  chemistry  received  financial 
assistance  from  the  International  Education  Board  to  enable  him  to 
go  to  Europe  to  consult  with  foreign  chemists  in  regard  to  a  revised 
system  of  nomenclature  for  certain  organic  compounds.  He  reports 
that  the  system  of  rules  formulated  by  the  committee  for  numbering 
organic  ring  systems  was  submitted  to  the  international  committee 
on  organic  chemical  nomenclature  after  it  had  been  discussed  infor- 
mally with  English,  Dutch,  and  German  chemists.  The  interna- 
tional committee  approved  the  rules  for  publication  and  they  have 
appeared  in  one  American  and  two  foreign  chemical  journals.  Final 
action  on  the  rules  will  be  taken  after  opportunity  has  been  given  the 
chemists  of  the  world  to  submit  criticisms  and  suggestions.  The 
chairman  of  the  committee  is  now  taking  a  leading  part  in  the  work 
on  the  revision  of  the  nomenclature  of  organic  chemistry  in  general. 

The  committee  on  the  substitution  of  sodium  compounds  for  the 
conservation  of  potassium  compounds  is  w^orking  with  the  committee 
on  the  revision  of  the  United  States  Pharmacopoeia  and  the  com- 
mittee  on  chemical  methods  of  analysis  of  the  Association  of  Official 
Agricultural  Chemists.  It  has  secured  the  help  of  industrial  and 
research  chemists  in  carrying  out  extended  investigations  on  the  re- 
placement of  potassium  compounds  by  the  cheaper  sodium  com- 
pounds in  laboratory  and  industrial  operations. 

DIVISION  OF  GEOLOGY  AND  GEOGRAPHY 

The  work  of  this  division  in  the  advancement  of  geology  and 
geography  was  mainly  confined  during  the  year  to  the  individual 
activities  of  the  members  of  the  committees  and  the  division,  there 
having  been  available  neither  fellowships  nor  special  funds  except 
a  few  small  amounts  at  the  beginning  of  the  year.  This  lack  of 
special  financial  backing  for  special  projects  in  geology  seems  strik- 
ing to  the  chairman  of  the  division  in  view  of  the  fact  that  so  many 
of  the  leading  institutions  engaged  in  the  promotion  of  science  and 
education  in  the  United  States  owe  their  initial  resources,  their  very 
existence,  in  fact,  to  the  discovery  and  development  of  mineral 
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i  wealth,  which  depend  largely  on  geological  knowledge.    The  fol- 
.  lowing  paragraphs  refer  to  the  work  of  various  committees  of  the 
division. 

Geologic  map  of  Oklahonna, — The  geologic  map  of  Oklahoma  on 
the  scale  of  1 : 500,000,  in  colors,  prepared  by  the  United  States  Geo- 
logical Survey  in  cooperation  through  the  research  council  with  the 
Tulsa  Geological  Society  and  with  various  geologists  of  Oklahoma, 
is  now  in  process  of  engraving.  Proofs  reproduced  in  especially 
large  scale,  showing  formation  boundaries,  were  distributed  for  in- 
spection and  revision  to  all  contributors  of  geological  information. 
The  final  map  will  contain  over  ninety  geological  formation  patterns. 

Studies  in  sedimentation. — A  "  Treatise  on  Sedimentation,"  which 
for  four  years  has  been  in  preparation  under  the  auspices  of  the  com- 
mittee on  sedimentation,  has  been  completed  under  the  direction  of 
the  chairman,  Prof.  W.  H.  Twenhofel,  of  the  University  of  Wis- 
consin, edited  largely  by  him,  and  placed  in  the  hands  of  publishers. 
Royalties  from  the  sale  of  this  work,  which,  on  account  of  the  com- 
parative newness  and  extent  of  the  field,  should  have  a  wide  distri- 
bution, will  be  devoted  to  the  promotion  of  further  studies  of  sedi- 
mentary processes  and  products.  The  annual  reports  of  the  com- 
mittee, embracing  reviews  of  progress  in  the  subject  in  American 
institutions,  are  recognized  as  contributions  to  American  geology, 
though  informal  and  issued  in  mimeograph. 

Researches  in  the  geology  of  petroleum, — On  account  of  the  par- 
ticularly pressing  need  for  the  advancement  of  knowledge  in  petro- 
leum geology,  a  young  and  comparatively  undeveloped  branch  of 
geological  science,  and  in  view  of  the  very  great  importance  to  the 
public,  as  well  as  to  the  industry,  of  some  of  the  economic  problems 
to  be  solved,  the  committee  on  studies  in  petroleum  geology  and  the 
chairman  of  the  division  have  been  active  in  enlisting  interest  in 
some  of  the  most  important  of  these  problems  and  in  initiating  work 
in  several  investigations  requiring  little  funding,  and  for  which 
personnel  of  the  requisite  type,'  together  with  the  needed  facilities, 
could  be  made  available.  In  all  these  efforts  the  research  commit- 
tee of  the  American  Association  of  Petroleum  Geologists  has  closely 
cooperated  with  the  committee  of  this  division  in  the  careful  formu- 
lation of  statements  with  plans  covering  several  of  the  more  urgent 
projects.  The  petroleum  geologists  of  the  association  have  under- 
taken to  raise  a  fund  among  their  own  number  in  earnest  of  the 
importance  of  the  proposed  investigations  before  submitting  their 
recommendations  and  requests  for  support  to  the  industry  or  to 
organizations  concerned  with  the  promotion  of  science  and  the  public 
welfare. 
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By  means  of  the  money  thus  contributed  the  oil  geologists,  work- 
ing through  this  division  of  the  council,  have  funded  for  a  year  a 
number  of  projects  calling  for  very  limited  personnel  and  cost. 
First  of  these  is  the  microthermal  study  of  oil  shales  and  other  car- 
bonaceous rocks.  This  project,  in  which  the  council  enjoys  the  co- 
operation of  the  United  States  Geological  Survey,  the  United  States  \ 
Bureau  of  Mines,  and,  in  minor  degrees,  of  several  other  scientific 
agencies,  aims  at  the  discovery  of  the  relations  between  the  various 
kinds  of  visible  fossil  debris  and  organic  products  in  an  oil  shale, 
the  supposed  mother  rock  of  petroleum,  and  the  amount  and  the  , 
chemical  characteristics  of  the  distillates  or  artificial  petroleum  on  j 
the  one  hand,  and,  on  the  other,  by  inference,  of  the  natural  primary 
petroleums.  Though  centering  on  the  solution  of  the  question  of 
the  origin  of  oil,  these  studies  bear  directly  also  on  (1)  the  scientific 
development  of  methods  of  oil  shale  distillation,  a  matter  of  tre- 
mendous economic  importance  in  the  not  distant  future,  research 
preparation  for  which  should  long  have  been  under  way;  and  (2) 
on  the  fundamental  chemistry  of  petroleum  viewed  from  the  genetic 
standpoint.  For  the  support  of  the  microthermal  observations  the 
committee  on  research  has  pledged  $4,000.  Retort  and  chemical 
determinations  necessary  to  supplement  the  paleontological  and 
microthermal  studies  are  tentatively  promised  through  the  cordial 
cooperation  of  the  United  States  Bureau  of  Mines. 

Cromwell  pool. — Studies  of  the  porosity  and  texture  of  the  pro- 
ducing sand,  of  the  nature  and  characteristics  of  the  supposed  mother 
rock,  of  the  cap  rock,  of  the  oil-field  waters,  and  of  the  question 
of  possible  greater  carbonization  along  the  axis  as  compared  to  the 
slopes  of  the  anticline,  in  the  Cromwell  oil  field,  Oklahoma,  under 
the  guidance  of  the  oil  committee  of  this  division,  have  been  under- 
written to  the  extent  of  $2,500  by  James  H.  Gardner,  a  geologist, 
who  also  has  contributed  a  large  part  of  the  field  specimens  and 
samples  required  for  the  work. 

Regional  carhonization  of  hituminous  shales, — On  account  of  the 
immediate  need  for  criteria  for  use  in  default  of  approximate  anal- 
yses of  coals  to  show  the  stages  of  regional  carbonization  in  areas 
where  coals  are  not  present,  preliminary  experiments  for  the  de- 
velopment of  a  method  for  the  successful  determination  of  the  stage 
of  regional  carbonization  of  carbonaceous  and  bituminous  shales 
have  been  initiated  through  the  assistance  of  Mr.  Gardner. 

Geodynamic  theory  of  origin  of  oil  from  mother  rock, — Experi- 
ments to  test  the  dynamic  theory  of  origin  of  oil  from  oil  shales 
and  similar  supposed  mother  substances  by  intermittently  long  con- 
tinued shear-pressures  are  in  process  of  organization  under  the  di- 
rection of  Prof.  Warren  J.  Mead,  in  the  University  of  Wisconsin. 
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Prohlevis  of  the  recovery  of  the  oil  in  the  "  exhausted  "  oil  fields, — 
A  limited  number  of  billions  of  barrels  of  oil  recoverable  by  present 
methods  of  exploitation  remains  in  fields  yet  to  be  located  by  the 
geologist,  a  task  in  which  the  aid  of  researches  is  essential.  There 
are  yet  more  billions  of  barrels  already  discovered  in  the  ground 
in  our  oil  fields  but  not  yet  available  on  account  of  lack  of  knowl- 
edge of  methods  for  its  successful  and  profitable  extraction.  A 
number  of  the  projects  formulated  by  the  committee  relate  to  this 
economically  dominant  project,  the  successful  accomplishment  of 
which  is  impossible  except  through  the  avenue  of  research.  Indi- 
vidual studies  of  porosity,  texture,  "longevity,"  cementation,  and 
other  chemical  and  physical  features  of  the  oil  sand,  and  of  the 
mutual  relations  of,  and  the  chemical  reactions  between,  rocks,  oils, 
waters,  and  gases,  are  under  consideration  by  a  subcommittee  on 
micromovements  of  fluids  through  rocks.  Under  the  general  advice 
of  this  subcommittee  several  geologists  and  geophysicists  in  the  dif- 
ferent university  laboratories  are  undertaking  the  investigation  of 
oil  "  sands  "  and  the  phenomena  of  oil  and  water  movement  in  rock 
of  highly  different  constitution  and  texture.  Some  of  the  studies 
connected  with  the  larger  recovery  of  oil,  which  is  preeminently  a 
conservational  matter,  will  probably  require  funding  in  considerable 
rl  amounts  and  possibly  for  a  term  of  years, 

'  i     Studies  in  micropaleontology, — The  growing  recognition  by  the 
I  j  oil  companies  of  the  value  of  the  study  of  the  minute  fossils  brought 
I  up  in  the  drill  cuttings  for  the  identification  of  the  underground 
formations  penetrated  by  the  drill,  and  even  for  the  correlation  of 
the  oil  sands  themselves,  has  led  to  the  employment  of  a  considerable 
j  number  of  persons,  mostly  young  men  and  women  recently  out  of 
college,  in  the  study  of  the  microfossils  in  the  different  regions  where 
the  companies  are  drilling.   These  young  paleontologists  are  ardent 
workers  in  fields  little  explored.  Most  of  them  have  had  inadequate 
paleontological  preparation  for  work  in  the  groups  of  fossil  animals 
with  which  they  have  to  do,  are  without  access  even  to  moderately 
equipped  libraries,  are  out  of  contact  with  mature  specialists  in 
different  groups,  and  are  almost  without  reference  collections  of 
fossils  needed  for  comparison.  With  a  view  to  assisting  these  micro- 
paleontologists  and  aiding  in  the  development  among  them  of  im- 
portant contributors  to  paleontology,  the  division  is  compiling  a 
directory  of  the  American  workers  which  will  be  made  the  basis  for 
establishing  helpful  contacts  and  possible  cooperation  with  museums, 
libraries,  and  specialists  both  in  this  country  and  abroad. 
I     Oceanographic  exploration  hy  United  States  Navy, — In  prepara- 
tion for  the  highly  comprehensive  program  for  oceanographic  ex- 
ploration planning  in  the  Navy  Department,  to  which  reference  was 
;  made  last  year,  a  committee  of  the  division  has  been  appointed  to 
prepare  recommendations  as  to  cruising  routes  most  important  from 


36        REPORT  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES,  1925 


the  tectonic  standpoint  in  the  Gulf-Caribbean  region.  In  view  of 
the  important  results  to  accrue  to  geology  and  geography,  along 
with  other  sciences,  it  is  greatly  to  be  hoped  that  the  Navy  may  be 
able  to  put  the  plan  into  effect  during  the  coming  year.  The  National 
Research  Council  is  represented  on  the  advisory  committee  on 
oceanography  by  Maj.  William  Bowie.  The  chairman  of  the  divi- 
sion represents  the  Interior  Department  and  the  National  Academy 
of  Sciences. 

Estimation  of  geologic  time, — Of  more  than  ordinary  interest  is 
the  work  of  the  committee  on  the  measurement  of  geological  time 
by  atomic  disintegration.  Using  the  ratios  of  uranium  to  radium 
lead,  several  semiexperimental  calculations  of  the  ages  of  rocks  and 
geological  formations  dating  from  different  epochs  have  given 
results  generally  consistent  and  scientifically  important  as  well  as 
most  interesting.  Notwithstanding  the  undetermined  error  of  con- 
siderable size  which  can  not  yet  be  eliminated,  these  calculations, 
based  on  chemical  and  physical  criteria,  are  probably  far  more  exact 
and  reliable  than  those  reached  by  any  other  method. 

Other  committees, — The  division  has  a  number  of  other  active 
committees,  of  whose  work  lack  of  space  prevents  mention. 

Publications, — ^Among  the  more  important  publications  issued 
from  the  division  during  the  year  are  that  by  Prof.  A.  C.  Lawson, 
chairman  of  the  division  in  1923-24,  on  "  The  geological  implica- 
tions of  the  doctrine  of  isostasy,"  a  contribution  of  the  first  order 
to  tectonic  geology,  and  the  "  Bibliography  of  isostasy,"  prepared 
by  Prof.  Adolph  Knopf  and  issued  in  mimeograph  form,  which  has 
received  widespread  international  appreciation.  The  chairman  of 
the  division  has  published  during  the  year  several  important  papers 
and  has  made  several  addresses  concerning  subjects  most  of  which  are 
being  touched  by  the  activities  of  the  division. 

DIVISION  OF  MEDICAL  SCIENCES 

Research  in  problems  of  sex, — The  council  has  authorized  the  con- 
tinuation of  the  work  of  this  important  project  by  the  committee  in 
charge.  Funds  to  the  amount  of  $200,000  have  been  pledged  by  a 
private  donor  through  the  Bureau  of  Social  Hygiene  for  the  mainte- 
nance of  the  work  through  an  additional  three-year  period  beginning 
July  1,  1925.  The  program  and  budget  for  1925-26  have  been  ap- 
proved. This  program  provides  for  the  continuation  of  most  of  the 
investigations  which  have  been  under  way,  together  with  the  addi- 
tion of  certain  new  ones.  The  death  in  the  latter  part  of  June,  1925, 
of  Dr.  Reynold  A.  Spaeth,  professor  in  Chulalongkorn  University  in 
Bangkok,  Siam,  cut  short  the  career  of  a  notable  investigator  who 
was  engaged  in  carrying  on  one  of  the  committee's  projects. 
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Type  cultures  of  microorganisms, — The  division  has,  in  collabora- 
tion with  the  division  of  biology  and  agriculture,  continued  active 
efforts  to  assure  the  safeguarding  and  maintenance  of  the  collection 
of  type  cultures  of  microorganisms  which  has  been  in  charge  of  the 
Society  of  American  Bacteriologists  but  without  sufficient  funds  for 
maintenance  and  development.  In  December,  1924,  the  General 
Education  Board  appropriated  $24,000  toward  the  maintenance  of 
the  collection  and  it  has  been  placed  in  the  John  McCormick  Institute 
for  Infectious  Diseases  in  Chicago.  Of  the  sum  appropriated,  $1,000 
has  been  allotted  for  equipment  and  $23,000  for  maintenance  on  a 
diminishing  scale  over  a  period  of  five  years.  The  general  manage- 
ment of  the  collection  is  vested  in  an  independent  committee  repre- 
senting the  Society  of  American  Bacteriologists  (L.  A.  Rogers  and 
H.  J.  Nichols),  the  American  Association  of  Pathologists  and  Bac- 
teriologists (F.  P.  Gay),  the  American  Phytopathological  Society 
(C.  L.  Shear),  the  American  Zoological  Society  (C.  A.  Kofoid), 
and  the  John  McCormick  Institute  for  Infectious  Diseases  (E.  O. 
Jordan  and  L.  Hektoen).  Dr.  L.  A.  Rogers,  research  laboratory. 
Bureau  of  Dairying,  United  States  Department  of  Agriculture,  is 
the  chairman  of  this  committee. 

Oral  infection  and  nephritis,- — The  results  thus  far  obtained  in  the 
w  ork  by  T.  B.  Hartzell  and  E.  T.  Bell  on  the  relations  between  oral 
infections  and  nephritis  under  a  grant  of  $1,400  by  the  council  have 
been  published  (American  Journal  of  Pathology,  1925).  To  date 
there  remains  of  this  grant  a  small  balance  which  will  be  used  for 
the  further  study  of  experimental  nephritis  in  monkeys. 

Medical  hihlio graphics, — In  response  to  a  joint  request  of  the  divi- 
sion and  the  Research  Information  Service,  the'  council  has  appro- 
priated $720  toward  the  expenses  of  compilation  by  the  Research 
Information  Service  of  a  list  of  medical  bibliographies  for  the  period 
1910-1925.  This  work  will  be  undertaken  by  Mr.  J.  Christian  Bay, 
medical  reference  librarian  of  the  John  Crerar  Library  in  Chicago, 
and  the  appropriation  will  be  expended  for  clerical  help  and  travel, 
Mr.  Bay  offering  his  services  without  charge. 

Infectious  abortion  {joint  vMh  division  of  hiology  and  agricid- 
ture), — At  a  conference  in  Chicago  in  December,  1924,  called  by 
this  committee,  at  which  29  interested  persons  were  present  (with- 
out expense  to  the  council),  various  phases  of  work  on  infectious 
abortion  were  discussed.  The  continuation  of  this  committee  has 
been  authorized  but  the  pcrsonliel  has  not  yet  been  determined. 

Atmosphere  and  man  {joint  with  division  of  hiology  and  agricul- 
ture),— On  the  recommendation  of  the  divisions  concerned  the  coun- 
cil has  granted  $200  to  complete  the  work  of  this  committee. 

Problems  in  industrial  medicine, — As  a  result  of  consideration  of 
the  need  of  research  on  the  effects  of  benzene  on  the  health  of  workers 
79082—26  4 
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in  certain  industries  and  other  problems  of  similar  nature,  a  new 
committee  to  give  attention  to  this  matter  has  been  established,  con- 
sisting of  David  L.  Edsall,  chairman,  dean  of  Harvard  Medical 
School,  Boston;  William  Irving  Clark,  jr.,  Norton  Co.,  Worcester, 
Mass.;  Haven  Emerson,  professor  of  public  health  administration, 
Columbia  University,  New  York;  H.  R.  M.  Landis,  director,  clinical 
and  sociological  department,  Henry  Phipps  Institute,  Philadelphia; 
and  Lewis  R.  Thompson,  surgeon.  United  States  Public  Health  Serv- 
ice, in  charge  of  the  office  of  industrial  hygiene  and  sanitation, 
Washington,  D.  C. 

Research  on  asphyxia, — The  division  has  indorsed  the  action  of 
the  division  of  chemistry  and  chemical  technology  to  the  effect  "  that 
an  effort  be  made  to  secure  a  fund  to  support  a  five-year  program 
of  fundamental  research  on  asphyxia  in  order  to  establish  the  facts 
necessary  to  further  progress  in  many  problems  of  industrial 
hygiene." 

Medical  prohlems  of  animal  parasitology. — This  committee,  es- 
tablished during  the  winter,  prepared  a  report  and  plan  of  work 
which  has  been  approved  by  the  division,  but  efforts  to  secure  finan- 
cial s'upport  for  the  projects  have  not  yet  met  with  success.  There 
is  some  prospect,  however,  that  it  may  become  possible  for  Dr. 
W.  W.  Cort  to  undertake  next  year  the  work  planned  on  the  Ascay^is 
problem.  u     i  • 

Prohlems  of  heredity  in  disease. — The  program  of  this  committee, 
which  was  organized  in  December,  1924,  has  been  approved  by  the 
division.  Since  then  Prof.  H.  S.  Jennings,  of  the  Johns  Hopkins 
University,  has  been  added  to  the  committee.  It  seems  probable 
that  work  on  this  program  can  be  undertaken  soon  in  cooperation 
with  the  station  for  experimental  evolution  of  the  Carnegie  Institu- 
tion of  Washington  and  with  financial  assistance  from  one  of  the 
philanthropic  foundations. 

Medicolegal  prohlems. — About  a  year  ago  a  committee  (L.  Hek- 
toen,  chairman,  Adolf  Meyer,  V.  C.  Yaughan)  was  appointed  to 
report  recommendations  in  regard  to  medicolegal  work.  It  is  ob- 
vious that  what  may  be  called  medicolegal  science  and  practice  is  in  a 
rather  disorganized  condition  in  this  country,  and  a  systematic  and 
comprehensive  study  or  survey  of  the  situation  is  indicated  and 
desirable.  In  addition  to  detailed  study  of  actual  conditions  in 
representative  localities,  the  medicolegal  work  related  to  the  study 
and  teaching  of  pathological  anatomy  and  other  fundamental  medi- 
cal branches  merits  special  attention;  the  legal  or  administrative 
side  ought  to  be  studied,  including  perhaps  court  decisions  bearing 
on  various  phases  of  medicolegal  work  in  general.  Finally,  a  bibli- 
ography of  pertinent  writings  of  importance  should  be  included. 
It  is  believed  that  an  impartial  and  objective  study  of  the  medico- 
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legal  situation  along  these  general  lines  will  have  such  influence  on 
developments  in  the  future  as  thoroughly  to  warrant  its  undertak- 
ing. The  division,  at  its  annual  meeting,  therefore,  continued  the 
committee  on  medicolegal  problems  and  instructed  it  to  formulate 
plans  for  a  survey  of  the  medicolegal  situation,  with  estimates  of 
the  funds  necessary  for  that  purpose.  The  committee  accordingly 
has  worked  out  a  program  with  budgeted  estimate  of  the  funds 
necessary.  It  is  believed  that  means  can  be  found  to  make  the  work 
possible. 

DIVISION  or  BIOLOGY  AND  AGRICULTURE 

It  is  gratifying  to  note  the  success  of  certain  undertakings  to 
which  the  division  of  biology  and  agriculture  has  lent  active  sup- 
port and  which  have  become  more  or  less  independent  of  the  council 
and  are  standing  on  their  own  feet.    Such  are  the  Crop  Protection 
I  Institute,  Tropical  Plant  Research  Foundation,  Barro  Colorado 
!  Island  station,  collection  of  type  cultures  of  microorganisms,  and  in- 
ternational biological  abstracts.    The  division  continues  its  active 
aiding  interest  in  the  development  of  all  these  enterprises,  but  does 
I  not  assume  responsibility  for  their  control. 

j  The  division  plans  as  two  of  its  major  activities  for  the  coming 
year  active  elforts  in  developing  more  adequate  provision  for  the 
publication  of  research,  and  in  aiding  the  setting  up  in  the  sub- 
tropics,  perhaps  in  Florida,  of  a  permanent  institution  for  botani- 
cal and  zoological  research. 

One  of  the  important  matters  that  have  received  attention  this 
year  has  been  the  reorganization  of  the  division  because  of  its  large 
and  increasing  number  of  members.  Such  reorganization  was  care- 
I  fully  considered  at  two  conferences,  the  second  attended  by  the 
I  division's  committee  on  group  representation,  the  executive  commit- 
tees of  the  division  and  of  the  Union  of  American  Biological  Socie- 
ties, and  the  past  chairmen  of  the  division.  The  division  has  asked 
its  former  chairmen  to  accept  membership  in  an  advisory  committee 
to  the  division,  with  the  thought  that  the  officers  and  members  of  the 
division  and  of  its  committees  may  feel  free  to  consult  them  in 
regard  to  matters  with  which  they  are  familiar.  Each  past  chair- 
man has  especial  familiarity  with  certain  of  the  projects  and  other 
matters  of  the  division.  It  is  thought  that  the  advice  of  this  group 
of  past  chairmen  will  be  of  great  value  in  matters  of  policy,  and 
they  already  have  been  very  helpful  in  considering  the  reorgani- 
zation of  the  division. 

The  division  has  many  active  committees  energetically  at  work 
in  the  carrying  out  or  promotion  of  various  research  undertakings. 
Space  limits  mention  to  but  a  few  of  them. 
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International  Biological  Abstracts  Journal, — For  the  support  of 
the  biological  abstracts  service  the  Rockefeller  Foundation  has  ap- 
propriated a  sum  of  $350,000  for  a  period  of  10  years,  $20,000  of  this 
being  available  for  the  jBrst  year,  1925.  The  American  Association 
for  the  Advancement  of  Science  has  made  a  grant  of  $500  toward 
the  project,  and  a  number  of  the  national  research  societies  in  biol- 
ogy have  pledged  several  hundred  dollars  each.  Dr.  J.  R.  Schramm, 
as  editor  in  chief,  is  actively  engaged  in  getting  out  the  first  issue  of 
the  Abstracts  Journal  which  is  to  appear  in  1926.  By  the  end  of 
the  present  year  it  is  expected  that  Botanical  Abstracts  and  Ab- 
stracts of  Bacteriology  will  be  fused  into  the  larger  abstracting 
enterprise. 

Commission  on  the  standardisation  of  hiological  staims.- — The  only 
connection  that  the.  council  has  with  this  organization  now  is  by 
virtue  of  acting  as  fiscal  agent  for  it.  The  division  is,  however, 
following  the  activities  of  the  commission  Avith  interest.  Reports 
show  that  considerable  progress  has  been  made,  and  beginning  with 
the  coming  fiscal  year  the  Chemical  Foundation  has  assured  sup- 
port to  the  extent  of  $6,000  a  year.  Heretofore  it  has  been  giving 
about  $1,000  a  year.  The  work  is  continuing  under  the  direct 
supervision  of  Dr.  H.  J.  Conn,  of  the  New  York  Agricultural  Ex- 
periment Station. 

Tropical  Plant  Research  Foundation. — Just  at  the  close  of  the 
last  fiscal  year  the  National  Research  Council  and  the  National 
Academy  of  Sciences  approved  the  establishment  and  plans  of 
the  Tropical  Plant  Research  Foundation  and  agreed  to  have  the 
funds  of  the  latter  body  pass  through  their  hands.  Dr.  L.  R. 
Jones  was  elected  president  of  the  foundation  and  Dr.  W.  A.  Orton 
was  appointed  director  of  the  scientific  work  and  general  manager. 
In  the  absence  of  Dr.  Orton  from  Cuba,  where  the  scientific  in- 
vestigations are  actively  under  way.  Dr.  D.  L.  Van  Dine,  entomolo- 
gist on  the  staff,  acts  in  his  place.  Other  members  of  the  staff 
include  Dr.  C.  F.  Stahl,  assistant  entomologist;  Dr.  James  A.  Faris, 
pathologist;  Dr.  Marion  N.  Walker,  assistant  pathologist;  Dr.  R. 
V.  Allison,  chemist  and  soil  biologist;  Dr.  F.  S.  Earle,  sugar-cane 
technologist;  and  Mr.  John  H.  Goss,  field  aid. 

The  foundation  is  undertaking  an  investigation  of  sugar-cane 
production  problems,  with  the  support  of  the  Cuban  Sugar  Club, 
an  organization  of  sugar  mills  and  producers  of  cane.  Particular 
emphasis  will  be  placed  upon  mosaic  diseases,  root  diseases,  and 
insect  pests,  the  breeding  and  testing  for  disease  resistance  of  new 
cane  varieties,  and  soil  fertility  problems.  Funds  to  the  extent 
of  $500,000  are  available  over  a  period  of  five  yekrs. 

Committee  on  aquiculture. — The  division's  committee  on  stream 
pollution  has  been  merged  into  a  larger  committee  established  to 
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lovclop  a  comprehensive  study  of  the  whole  subject  of  aquiculture, 
ivith  a  view  to  production  of  food,  mother-of-pearl,  pelts,  and  other 
products  in  our  fresh-water  streams,  lakes,  swamp  areas,  and 
3specially  in  farm  ponds.  This  involves  problems  in  botany,  in- 
vertebrate and  vertebrate  zoology,  pathology,  sanitation,  chemistry, 
meteorology,  geology,  water  engineering,  soil  science  (especially  in 
relation  to  the  water  table  in  agricultural  and  forest  lands),  and 
economics;  and  there  should  also  be  considered  relations  to  water 
power  and  irrigation  projects,  forest  reserves,  national  monuments, 
sport  and  recreation,  and  public  health.  The  chief  interest  may 
well  be  in  the  production  of  fish,  aquatic  birds,  turtles,  frogs,  fur- 
bearing  animals,  and  pearl  mussels,  but  there  is  likelihood  that  ^ 
much  may  be  done  to  advantage  in  developing  food  plants  and  other 
plants  of  commercial  value  in  swamp  areas. 

Cormrdttee  on  food  and  nutrition. — During  the  past  year  the 
committee  on  food  and  nutrition  has  continued  its  contribution  of 
|2,000  per  annum  to  Dr.  Herbert  M.  Evans  for  his  work  on  the  rela- 
tion of  fertility  to  nutrition  and  has  assisted  Dr.  Samuel  Brody,  of 
the  Missouri  Agricultural  College,  to  the  extent  of  $1,200  in  his 
work  on  the  growth  curve  of  animals.  A  paper  on  "  Mineral 
nutrient  requirements  of  farm  animals,*'  submitted  by  the  subcom- 
mittee on  animal  nutrition,  appeared  in  the  reprint  and  circular 
series  of  the  National  Kesearch  Council  last  fall.  A  meeting  of 
the  subcommittee  on  animal  nutrition  was  held  in  Chicago  on  No- 
vember 30,  and  the  subcommittee  on  human  nutrition  met  in  Wash- 
ington  at  the  time  of  the  convocation  meetings.  In  addition  to 
somewhat  over  $8,000  received  from  food  companies  during  the 
past  five  years  for  the  work  of  the  committee  on  food  and  nutrition, 
supplementary  grants  of  $1,000  from  the  Corn  Products  Refining 
Co.  and  of  $300  from  the  Kellogg  Food  Co.  have  been  made.  The 
latter  company  has  also  made  pledges  of  $50  a  year  for  five  years, 
beginning  with  the  current  year.  Active  steps  have  been  taken  to 
secure  support  for  the  proposed  National  Institute  of  Nutrition. 

Committee  on  the  atmosphere  and  man  {joint  with  division  of 
medical  sciences). — The  committee  on  the  atmosphere  and  man  has 
been  reorganized  with  five  members  only.  Dr.  Ellsworth  Huntington 
continuing  as  chairman.  EiTorts  are  being  made  to  bring  to  com- 
pletion the  two  projects  now  well  under  way,  namely,  factory  records 
and  mortality  in  New  York  City.  The  committee  now  has  on  hand 
two  sets  of  data  which  have  been  collected  at  a  cost  of  a  few  thou- 
sands of  dollars.  The  first  of  these  consists  of  records  of  daily 
deaths  in  New  York  City  during  a  period  of  six  years  for  (a)  chil- 
dren under  5  years,  (b)  persons  over  5  years,  and  (c)  persons  suffer- 
jing  from  pneumonia.  The  second  series  of  data  consists  of  daily 
records  of  factory  work  and  of  atmospheric  conditions. 
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Committee  on  family  records, — ^The  committee  on  family  records 
held  a  meeting  in  New  York  City  on  October  18  for  the  purpose 
of  formulating  a  set  of  questionnaire  blanks  to  be  used  by  the 
Huntington  Family  Association  in  obtaining  a  record  of  the  phys- 
ical, mental,  and  temperamental  characteristics  of  individual  mem- 
bers of  the  association  which  might  later  be  used  as  data  for  an 
intensive  study  of  the  results  of  heredity  and  environmental  influence 
in  a  large  family  group.  These  blanks  have  been  printed  and  are 
now  being  used  in  the  survey. 

Committee  on  forestry. — The  committee  on  forestry,  in  accordance 
with  a  request  received  by  the  research  council  from  the  Secretary 
of  Agriculture,  delegated  Messrs.  W.  N.  Sparhawk  and  Raphael  Zon, 
members  of  the  committee,  to  represent  it  at  the  National  Conference 
on  the  Utilization  of  Forest  Products  held  in  Washington  November 
19  and  20,  1924.  The  council  was  further  represented  at  the  con- 
ference through  the  division  of  engineering.  A  meeting  of  the  com- 
mittee was  held  in  Washington  at  the  time  of  the  midwinter  scientific 
gatherings.  Mr.  Zon,  chairman  of  the  committee,  is  of  the  opinion 
that  the  present  activities  of  the  committee  will  be  completed  soon 
and  he  is  recommending  that  two  new  projects  be  undertaken, 
namely,  (1)  a  review  of  the  practice  of  silviculture  in  the 
United  States  and  (2)  a  study  of  soils  in  relation  to  forest  produc- 
tion and  development.  Before  giving  its  indorsement  to  this  sug- 
gested new  program  of  work  the  division  is  attempting  to  ascertain 
what  is  being  done  by  other  forestry  committee  bodies,  in  order  that 
there  may  be  no  duplication  of  effort. 

Committee  on  animal  breeding, — Under  the  leadership  of  Dr.  L.  J. 
Cole,  the  committee  on  animal  breeding  during  the  past  year  has 
surveyed  the  needs  in  this  field  and  laid  plans  for  meeting  them. 
A  partial  meeting  of  the  committee  was  held  in  Chicago  in  Novem- 
ber and  a  full  meeting  for  organization  purposes  was  called  in 
Washington  on  January  3,  1925.  To  assist  in  the  expenses  of  the 
meeting  the  council  appropriated  a  small  sum,  while  the  United 
States  Department  of  Agriculture  and  several  State  experiment  sta- 
tions met  the  balance.  A  certain  amount  of  support  has  also  been 
secured  from  the  United  States  Department  of  Agriculture  and  the 
University  of  Wisconsin. 

Advisory  hoard  of  the  American  Society  of  Agronomy, — ^The  two 
principal  activities  under  the  auspices  of  the  subcommittees  of  the 
advisory  board  are  the  salt  requirements  of  agricultural  plants 
project  and  the  sulphur  fellowships.  It  will  be  recalled  that  last 
year  the  council  certified  delegates  to  the  Fourth  International  Con- 
gress of  Soil  Science.    This  year  the  council  is  asked  to  cooperate 
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in  the  International  Congress  of  Soil  Science  to  be  held  in  Wash- 
ington in  May,  1927.  The  division  at  its  annual  meeting  this  spring 
authorized  such  cooperation. 

Salt  requirements  of  agricultural  plants. — In  his  latest  report 
Doctor  McCall  states  that  steps  have  been  taken  toward  the  formu- 
lation of  a  report  giving  a  brief  account  of  the  recent  work  with 
solution  cultures  and  with  sand  cultures,  and  that  a  complete  bibli- 
ography with  brief  summaries  for  each  title  has  been  prepared  for 
the  committee  by  Dr.  R.  P.  Hibbard,  of  the  Michigan  Agricultural 
College.  -He  anticipates  that  the  committee  will  have  a  complete 
and  final  report  ready  by  the  fall. 

I    Rust  project, — All  but  two  of  the  11  chapters  of  the  final  report 

'  as  planned  have  been  written  in  preliminary  work  and  one  of  these 
two  is  partly  completed.  It  is  hoped  to  finish  up  the  work  during 
the  coming  year.  In  order  that  the  report  may  be  more  in  accord 
technically  with  the  work  of  European  scientists  in  this  field,  Doctor 
Arthur  and  Doctor  Kern  are  making  plans  to  go  to  Europe  dur-ng 
the  coming  summer  for  conferences.  The  division  is  sponsoring  their 
appeal  to  several  organizations  for  funds  for  the  trip. 

I  Special  fellow\ships, — ^Work  under  the  two  national  livestock  and 
meat  board  fellowships  has  progressed  during  the  year.  The  investi- 
gations being  carried  on  by  the  two  fellows  are  a  comparison  of 

I  meat  with  other  foods  for  blood  generation  by  Dr.  Robert  Kennedy, 
working  in  the  laboratory  of  Dr.  G.  H.  Whipple  at  the  University  of 
Rochester;  and  a  comparison  of  meat  with  other  high  protein 

i  foods  by  Dr.  Florence  L.  McLeod,  working  in  the  laboratory  of 
Dr.  H.  C.  Sherman  at  Columbia  University. 

Support  of  the  seed  germination  fellowships  has  been  maintained 
during  the  year  1925  by  the  American  Seed  Trade  Association  with 
the  stipend  of  $1,500  increased  to  $2,400  and  a  special  allowance  for 
travel  expenses.   The  holder  of  the  fellowship  for  two  years  is  Dr. 

I  David  Schmidt. 

!  Of  the  original  eight  sulphur  fellowships  established  with  the 
I  financial  support  of  the  Texas  Gulf  Sulphur  Co.,  only  two  have  been 
I  maintained  for  the  third  year,  namely,  one  for  the  study  of  netna- 

todes  and  one  for  the  study  of  the  effect  of  sulfur  on  alkali  soils. 
The  five-year  period  during  which  Mr.  Julius  Rosenwald,  of 

Chicago,  has  maintained  the  special  fellowship  held  by  Dr.  E.  E. 

Just,  of  Howard  University,  closed  on  June  30,  1925.   As  a  recooni- 

^ion  of  the  research  ability  and  valuable  work  of  Doctor  Just,  the 
I  division  recommended  a  continuance  of  the  fellowship,  and  Mr. 

Rosenwald  has  agreed  to  support  the  fellowship  for  a  further  period. 
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DIVISION  OF  ANTHROPOLOGY  AND  PSYCHOLOGY 

The  year  has  been  characterized  by  good  progress  in  several  re- 
search enterprises  carried  on  by  committees  of  the  division,  as  Aveil 
as  by  serious  thought  on  the  part  of  the  division  as'  a  whole  looking 
toward  increasing  its  effectiveness  as  an  agency  for  selecting  and 
pushing  the  research  projects  most  deserving  of  support. 

Scientl-fic  "problems  of  human  migration.— Under  the  direction  of 
the  committee  on  scientific  problems  of  human  migration,  several 
groups  of  research  workers  have  been  very  active.  Mention  may 
particularly  be  made  of  the  Princeton  group,  working  toward  the 
provision  of  intelligence  tests  that  can  fairly  be  applied  to  people  of 
different  nationalities  and  races,  and  of  the  Minnesota  group,  work- 
ing toward  the  provision  of  tests  fbr  manual  and  mechanical 
ability — a  necessary  supplement  to  the  intelligence  tests.  Much 
progress  has  been  made  toward  these  goals.  The  physical  effects  of 
race  mixture  have  been  studied  in  Hawaii,  the  mental  traits  of  the 
negro  are  being  studied  in  Tennessee,  and  the  "  international  intelli- 
gence tests"  of  the  Princeton  group  are  being  given  a  try  out  in 
India. 

As  the  study  of  human  migrations  has  economic  and  sociological 
phases,  the  committee  has  sought  to  work  in  cooperation  with  a 
corresponding  committee  of  the  Social  Science  Research  Council, 
hut  thus  far  a  workable  plan  of  integrating  the  studies  carried  on 
under  the  two  councils  has  not  yet  been  achieved. 

An  appropriation  of  $25,000  has  been  made  to  the  council  for  con- 
tinuance of  the  work  on  human  migrations  during  the  year  1925-26, 
and  a  budget  has  been  adopted  which,  while  making  certain  necessary 
retrenchments,  will  enable  the  work  to  go  on  to  at  least  a  partial 
consumation  during  the  coming  year. 

Tactual  interpretation  of  oral  speech  and  vocal  control  hy  the- 
deaf, — The  committee  on  tactual  interpretation  of  oral  speech  and 
vocal  control  by  the  deaf  and  its  chief  investigator,  Dr.  Robert  H. 
Gault,  of  Northwestern  University,  have  enjoyed  excellent  coopera- 
tion during  the  year  from  Gallaudet  College,  which  has  supplied 
rooms  and  deaf  subjects  for  study,  and  also  from  the  United  States 
Bureau  of  Standards,  which  has  advised  on  apparatus,  and  from 
the  Western  Electric  and  the  Westinghouse  companies,  which  have  de- 
veloped and  loaned  improved  apparatus  for  the  study.  The  inves- 
tigation has  demonstrated  (1)  that  at  least  a  certain  amount  of 
understanding  of  spoken  speech  is  possible  by  a  deaf  person  when 
the  speech  vibrations  are  conveyed  to  his  skin  hy  a  modified  tele- 
phone receiver;  (2)  that  certain  defects  in  the  speech  of  the  deaf 
can  be  corrected  by  aid  of  this  apparatus;  and  (3)  that  continued, 
intensive  training  will  carry  the  deaf  subject  a  considerable  dis- 
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tance  in  the  direction  first  mentioned.  A  grant  of  $16,000  having 
been  made  by  the  Laura  Spelman  Rockefeller  Memorial  for  a  second 
year's  work,  it  is  now  proposed  to  continue  intensi^^e  training  of 
a  few  deaf  subjects  for  an  entire  year,  in  order  to  see  whether  these 
methods  are  capable  of  practical  use  in  the  interests  of  the  deaf. 

Committee  on  vestibular  research, — The  members  of  this  com- 
mittee have  been  active  in  their  several  laboratories,  and  were  en- 
abled by  an  appropriation  of  the  council  to  hold  a  full  meeting  on 
May  1  and  2,  1925,  at  which  the  research  accomplished  by  the  sev- 
eral members  was  reported,  as  well  as  the  general  state  of  the  sub- 
ject. The  committee  was  much  encouraged  by  the  work  that  had 
been  accomplished,  and  decided  to  undertake  the  preparation  of  a 
report  on  the  state  of  vestibular  science,  covering  structure,  function, 
pathology,  general  conclusions,  and  applications  to  aviation  and 
medicine.  These  different  chapters  were  assigned  to  members  of 
the  committee,  which  adjourned  in  the  expectation  of  meeting  again 
in  two  or  three  years  to  consider  and  edit  the  proposed  report. 

Psychological  abstracts  journal, — The  division  has  had  for  several 
years  a  committee  working  toward  the  establishment  of  a  psycho- 
logical abstracts  journal.  It  seemed  necessary,  for  success,  that  this 
enterprise  should  be  undertaken  by  the  American  Psychological  As- 
sociation; and,  during  the  past  year,  this  association  has  taken  defi- 
nite steps  in  this  direction  by  incorporating  itself,  by  acquiring  the 
Psychological  Review  publications,  by  raising  its  annual  dues  to 
aid  in  the  support  of  the  abstracts  journal,  and  finally  by  appointing 
an  editorial  committee  for  the  proposed  journal.  Through  the  re- 
search council  this  enterprise  has  established  contact  with  Bio- 
logical Abstracts,  looking  toward  some  form  of  active  cooperation 
in  overlapping  portions  of  the  two  fields.  Our  committee  has  also 
been  working,  with  good  prospects  of  success,  toward  a  subvention 
to  enable  the  psychological  abstracts  journal  to  perform  its  task  on 
an  adequate  scale. 

Committee  on  personnel  research, — This  committee  has  brought 
out  during  the  year  a  cooperative  college  entrance  examination  on 
the  line  of  the  group  intelligence  tests.  This  examination  has  been 
applied  to  40,000  freshmen  in  various  colleges,  and  the  conmiittee 
has  received  a  grant  (though  not  directly  through  the  council)  for 
statistical  study  of  the  data  thus  obtained.  The  committee  is  pre- 
paring a  second  form  of  its  examination  for  use  the  coming  fall. 

Personnel  Research  Federation, — This  organization,  in  part  a 
creature  of  the  council  and  an  outgrowth  of  its  earlier  personnel 
work,  has  made  long  strides  during  the  year.  It  has  incorporated 
itself,  has  received  financial  grants  sufficient  to  carry/ on  active  op- 
erations for  a  period  of  years,  has  taken  offices  in  New  York,  and 
assembled  a  working  staff.    Its  purpose  is  not  so  much  to  engage 
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in  research  studies  itself  as  to  stimulate  personnel  research  in  indus- 
try and  elsewhere,  to  labor  for  scientific  methods,  to  provide  means 
of  publication  through  its  Journal  of  Personnel  Kesearch,  and  to 
promote  contact  between  personnel  research  workers  by  means  of 
conferences,  etc.  In  pursuance  of  this  last  aim  the  federation  held 
in  May,  at  the  Washington  headquarters  of  the  National  Research 
Council,  two  conferences — one  on  problems  of  college  student  per- 
sonnel work,  and  one  on  methods  of  industrial  personnel  research. 
These  conferences  were  well  attended  and  stimulating. 

Cortimittee  on  college  student  personnel, — This  committee,  an  out- 
growth of  the  division's  committee  on  personnel  research,  has  made 
gratifying  progress  during  the  j'^ear  toward  the  realization  of  its 
plan  to  establish,  by  cooperative  action  of  various  colleges,  a  central 
station  for  research  on  personnel  problems  confronting  the  colleges, 
in  the  admission  of  students,  in  guiding  their  development  during 
college  life,  and  in  affording  vocational  guidance  and  assistance  to 
college  graduates. 

The  Bureau  of  Public  Personnel  Administration^  in  the  establish- 
ment of  which  the  council  had  a  part,  and  on  the  advisory  board 
of  which  it  is  still  represented,  has  accomplished  some  rather  note- 
worthy work  during  the  year  in  the  way  of  making  available  for 
civil-service  commissions  throughout  the  country  the  result  of  ex- 
aminations of  the  modern  "  short  answer  "  form  first  introduced 
in  the  Army  alpha  and  national  intelligence  tests.  This  bureau 
has  received  funds  to  enable  it  to  continue  its  useful  labors  for  at 
least  one  more  year. 

Committee  on  child  welfare. — After  functioning  for  a  number  of 
years  as  essentially  an  advisory  committee,  this  committee  has  now 
been  reorganized  by  the  division  under  the  name  of  committee  on 
child  development,  and  is  planning  to  function  more  actively  in 
bringing  together  representatives  of  the  numerous  workers  and 
institutions  now  engaged  in  this  field.  The  division  chairman, 
during  the  year,  has  endeavored,  by  a  questionnaire,  to  ascertain 
what  research  is  in  progress  on  the  mental  and  physical  develop- 
ment of  the  child  (and  of  young  animals),  and  in  what  ways  a 
National  Research  Council  committee  could  assist.  A  conference 
has  now  been  arranged  for  the  fall,  at  which  the  functions  of  such 
a  committee  will  be  considered. 

Committee  on  the  ^psychology  of  the  highway. — This  committee, 
established  during  the  year,  has  two  subcommittees,  one  on  tests 
for  drivers  and  one  on  signs  and  signals  (optimal  use  of  color  and 
form),  each  of  which  has  been  enabled,  by  appropriations  of  the 
council,  to  meet  and  consider  the  present  state  of  knowledge  in  its 
special  field  and  to  draw  up  plans  for  further  research.  The  com- 
mittee is  cooperating  with  the  Bureau  of  Public  Roads,  with  licens- 
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iing  authorities  in  various  jurisdictions,  with  employers  of  profes- 
»sional  drivers,  and  with  Secretary  Hoover's  Conference  on  High- 
way Safety.  Though  funds  for  the  research  projects  mapped  out 
by  the  committee  have  still  to  be  obtained,  some  contribution  has 
'already  been  made  by  bringing  existing  psychological  knowledge 
regarding  color-blindness,  etc.,  to  the  attention  of  bodies  responsible 
for  the  standardization  of  signs,  and  by  promoting  the  spirit  of 
cooperation  among  psychologists  working  on  tests  for  drivers. 

Committee  on  State  archeological  surveys, — This  committee  has 
continued  its  very  helpful  contributions  to  the  advance  of  archeo- 
logical research  in  various  parts  of  the  country.  The  number  of 
States  interested  in  this  work  within  their  own  respective  borders 
has  steadily  increased,  owing  to  the  efforts  of  this  committee. 

Other  committees,  reporting  progress,  have  been  continued  by 
the  division.  Still  others,  reporting  no  immediate  prospect  of 
success,  have  been  discontinued. 


( 


ANNUAL  REPORT  OF  THE  TREASURER 


(July  1,  1924,  to  June  30,  1925) 
To  the  President  of  the  National  Academy  of  Sciences  : 

I  have  the  honor  to  submit  the  following  report  as  treasurer  of 
the  Academy  for  the  year  from  July  1,  1924,  to  June  30,  1925,  and 
as  treasurer  of  the  National  Research  Council  for  the  same  period. 
Following  the  usual  procedure,  the  first  part  of  this  report  is  de- 
voted to  the  accounts  of  the  National  Academy  of  Sciences '  while  the 
second  part  covers  the  accounts  of  the  National  Research  Council. 

NATIONAL  RESEARCH  COUNCIL 

The  disbursements  of  the  National  Research  Council,  under  the 
authority  of  the  National  Academy  of  Sciences,  during  the  year 
ended  June  30, 1925,  reached  the  unprecedented  total  of  $1,098,478.36, 
of  which  $318,410.18  represented  purchase  of  bonds  for  temporary 
investment,  leaving  net  expenditures  for  other  purposes  of 
$780,068.18.  Sale  of  bonds  temporarily  invested  amounted  to 
$168,672.08,  the  net  increase  in  bonds  held  at  the  end  of  the  year 
being  $149,738.10  and  the  total  bonds  held  at  end  of  year  being 
$332,333.75.  The  interest  received  on  these  temporary  investments 
amounted  to  $10,392.87,  of  which  $8,708.29  was  credited  to  National 
Research  Council,  $831.67  to  International  Critical  Tables,  $615.13 
to  Tropical  Plant  Research  Foundation,  $79.26  to  Annual  Tables, 
and  $158.52  to  Unappropriated  Fund  Special. 

The  following  table  indicates  the  average  yield  on  these  bonds : 


Yield 

Book  value  of  bonds  held  

$332, 333.  75 
334, 200. 00 
337, 144.  73 

Per  cent 
5. 14 
5. 12 
5.07 

Face  value  of  bonds  held  

Market  value  June  30, 1925,  of  bonds  held  -  

1  Not  included  in  this,  reprinting.  49 
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The  holdings  are  classified  as  follows : 


Par  amount 

Per  cent 
of  total 

United  States  Government  bonds  

$116, 200.00 
31,000.00 
177, 000.  00 
10, 000. 00 

34. 77 
9.28 

52.96 
2.99 

Improved  real-estate  mortgage  notes  and  bonds  

Public  utility  bonds. _  

Standard  Oil  debentures  (New  York)  rated  AAA  by  Moody  

334, 200.  00 

100.00 

Under  an  agreement  beween  the  Tropical  Plant  Research  Founda- 
tion and  the  National  Research  Council  the  latter  has  received 
$101,994.75  for  the  benefit  and  use  of  the  former  and  a  rotating 
fund  of  $10,000  has  been  set  up  in  the  hands  of  the  foundation's 
treasurer,  bonded  for  that  amount,  which  is  replenished  when 
vouchers  are  exhibited  to  the  research  council  showing  expenditures 
in  accordance  with  a  definitive  budget  previously  approved  by  the 
budget  committee  of  the  research  council.  The  plan  contemplates 
the  raising  of  a  fund  of  $100,000  a  year  for  a  period  of  five  years  to 
be  spent  in  an  investigation  of  the  diseases  of  sugar  cane  and  methods 
of  eradication.  The  funds  in  full  for  the  first  year  have  been  re- 
ceived by  the  research  council.  The  books  of  the  Tropical  Plant 
Research  Foundation  are  to  be  audited  annually  by  a  certified  public 
accountant  to  be  selected  by  the  research  council.  The  officers  of 
the  foundation  have  expressed  themselves  as  deeply  appreciating  the 
fiscal  service  thus  rendered  by  the  research  council  to  the  new  or- 
ganization, thereby  enabling  it  to  push  vigorously  during  the  first 
j^ear  its  scientific  campaign. 

During  the  fiscal  year  ended  June  30,  1925,  the  activities  of  the 
National  Research  Council  were  supported  by  funds  from  various 
sources,  the  following  list  giving  the  main  sources : 

(1)  For  general  maintenance  expenses  of  the  National  Research 
Council  the  Carnegie  Corporation  of  New  York,  contributed 
$177,500. 

(2)  From  the  Rockefeller  Foundation  the  following  amounts  were 
received  for  the  special  purposes  indicated :  For  national  research 
fellowships  in  physics  and  chemistry,  year  1924  (R.  F.  2774),  $39,- 
988.31,  and  for  the  same  purpose,  year  1925  (R.  F.  2876),  $63,561.43; 
for  fellowships  in  medicine,  year  1924  (R.  F.  2763),  $21,226.91,  and 
for  the  same  purpose,  year  1925  (R.  F.  2869),  $17,488.35;  for  fellow- 
ships in  the  biological  sciences,  year  1924  (R.  F.  2775),  $30,076.16, 
and  for  the  same  purpose,  year  1925  (R.  F.  2877),  $21,674.91;  for  the 
rehabilitation  of  Concilium  Bibliographicum,  year  1925,  $10,000; 
for  international  biological  abstracts,  year  1925  (R.  F.  2911), 
$5,938.52.    Total  from  the  Rockefeller  Foundation,  $209,954.59. 

(3)  From  the  General  Education  Board  contributions  were  re- 
ceived as  follows:  For  fellowships  in  medicine,  year  1924,  $21,226.91, 
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and  for  the  same  purpose,  year  1925,  $17,488.35.  Total  from  the 
General  Education  Board,  $38,715.26. 

(4)  From  the  Laura  Spelman  Rockefeller  Memorial  contributions 
were  received  as  follows :  For  migrations  research,  year  1924,  $378.48, 
and  for  the  same  purpose,  year  1925,  $35,100.94;  for  committee  on 
survey  of  schools  for  the  deaf,  $12,498.31,  and  for  tactual  interpreta- 
tion of  oral  speech  and  vocal  control  by  the  deaf,  $12,250.  Total 
from  the  Laura  Spelman  Kockefeller  Memorial,  $60,227.73. 

(5)  From  the  International  Education  Board  contributions  have 
been  received  as  follows :  For  research  fellowships  in  physics,  $5,500 ; 
for  biological  research  fellowships,  $14,641.19;  for  Siegbahn  lecture 
tour,  $3,000.  Total  from  the  International  Education  Board, 
$23,141.19. 

(6)  From  the  Commonwealth  Fund  $2,000  for  special  work  of  the 
division  of  educational  relations. 

(7)  From  various  organizations  for  the  Advisory  Board  on  High- 
way Research,  $14,000;  for  reinforcement  investigation,  $7,500;  for 
industrial  illumination  research,  $25,175;  for  the  American  Bureau 
of  Welding,  $1,125;  for  fellowships  in  seed  germination,  $2,158.06; 
for  receipts  from  subscriptions.  Concilium  Bibliographicum,  $3,- 
005.82;  for  international  auxiliary  language,  $4,690;  for  international 
critical  tables,  $69,357.97;  for  annual  tables,  $6,450. 

(8)  From  an  organization  for  research  in  problems  of  sex, 
$45,295.02. 

(9)  From  the  Russell  Sage  Foundation,  $1,250  for  a  study  of  the 
problems  of  migration,  year  1924. 

(10)  From  a  sulphur  company  for  the  support  of  a  sulphur  fel- 
lowship, division  of  biology  and  agriculture,  $1,600. 

(11)  From  Julius  Rosenwald,  $2,125,  for  the  support  of  a  fellow- 
ship in  biology. 

(12)  From  the  Chemical  Foundation,  $2,250,  for  standardization 
of  biological  stains. 

(13)  From  various  universities,  $1,175,  for  Siegbahn  lecture  tour. 

(14)  From  various  organizations  for  Crop  Protection  Institute, 
$1,906;  for  sulphur  fellowships  Crop  Protection  Institute,  $500;  for 
scalecide  investigation,  $1,125;  for  crown  gall  investigation,  $5,600; 
for  copper  investigation,  $1,000;  for  Standard  Oil  emulsion  investi- 
gation, $6,684.12. 

(15)  From  an  organization  for  Tropical  Plant  Research  Founda- 
tion $101,994.75. 

(16)  Other  contributions  included:  For  marine  piling  investiga- 
tions, $6,234.24;  for  geologic  map  of  Oklahoma,  $1,194.40;  for  na- 
tional livestock  and  meat  board  fellowships,  $1,500;  for  national 
intelligence  tests,  $1,884.72;  for  studies  in  petroleum  geology,  $500; 
for  food  and  nutrition  committee,  $1,250;  for  American  section.  In- 
ternational Union  of  Scientific  Radiotelegraphy,  $2,000. 
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Receipts  and  dishursements,  National  Research  Council^  from  July  i,  192Ji,  to 

June  SO,  1925 

RECEIPTS 


Received 
during  year 


Previously 
reported 


Transfers 
and  other 
credits 


Budget 


Appropriations: 

Rockefeller  Foundation- 
National  Research  fellowships 

(R.  F.  2774),  1924  — . 

National  Research  fellowships 

(R.  F.  2876),  1925  

Research  fellowships  in  med- 
icine (R.  F.  2763),  1924  

Research  fellowships  in  med- 
icine (R.  F.  2869),  1925  

Fellowships  in  the  biological 
sciences  (R.  F.  2775),  1924.._. 
Fellowships  in  the  biological 
sciences  (R.  F.  2877),  1925.... 
Concilium  Bibliographicum, 

1925.  

International    biological  ab- 
stracts (R.  F.  2911),  1925  

Laura  Spclman  Rockefeller  Me- 
morial- 
Migrations  research,  1924  

Migrations  research,  1925  

Committee  on  survey  of  schools 

for  the  deaf  

Tactual  interpretation  oi  oral 

speech,  etc  

General  Education  Board- 
Research  fellowships  in  med- 
icine, 1924-  

Research  fellowships  in  med- 
icine, 1925  -  

International  PMucation  Board — 

Research  fellowships  

Biological  fellowships  

Siegbahn  lecture  tour  

Chemical  Foundation- 
Committee  on  the  standard- 
ization of  biological  stains  

Division  of  educational  relations,  I 

Commonwealth  fund  

Advisory  Board  on  Highway  Re- 
search, 1924  

Advisory  Board  on  Highway  Re- 
search, 1925  

Marine  piling  investigations,  1924.. 
Marine  piling  investigations,  John- 
son sales  

American  Bureau  of  Welding  

Geologic  map  of  Oklahoma  

Sex  research  fund,  1924  _ 

Sex  research  fund,  1925-  

Rosenwald  fellowship  

Sulphur  fellowships,  division  of 

biology  and  agriculture  

Fellowships  in  seed  germination... 
National  livestock  and  meat  board 

fellowships  

National  intelligence  tests,  1921  

Problems  of  migration,  1924  


16, 119. 58 


14, 333. 95 


60,000.00 


$39,988.31  $60,011.69 
63, 561. 43 
21,  226.  91 
17, 488. 35 
30,  076. 16 
21,  674. 91 
10,000.00 
5,938. 52 

378.  48 
35, 100.94 

12, 498. 31 

12,  250. 00 

21,  226. 91 
17, 488.  35 

5,  500.00 
14,  641. 19 

3, 000.00 

2,  250. 00 
2, 000.00 
1,000.00 

13, 000. 00 

6,  234.  24 

1,911. 59 
1,125.00  1,850.00 
1,194.40  1,349.18 
1,  295.  02  I    40, 067.  50 

44,000.00   

2, 125. 00  I        500. 00 


$12, 653. 51 


16, 119. 58 


4,600.00 


2,000.00 


13, 229. 00 


10, 560. 60 


1,600.00:  17,000.00 
2, 158.  06  i     1, 641. 40 


1,500.00 
1,884.72 
1,250.00 


4,500.00 
6,  529. 49 
3,750.00 


30, 589.  89 


11, 514.  S 


12, 653.  51 


2,319. 87 

6, 929. 69 
6, 887. 12 


400.00 


6, 369.  65 


1, 350.  00 


$100,000.00 
125,000.00 
60,000.00 
50, 000. 00 
75, 000. 00 
75,000.00 
10,000.00 
20,000.00 

60,378.48 
46,615. 92 

12, 498. 31 

12,250.00 

50,000.00 

50,000.00 

10, 100. 00 
14, 641. 19 
3,000.00 

2,250.00 

4,000.00 

16, 548. 87 

19, 929. 69 
23,681.96 

1,911.69 
3, 375.  00 
2,  543.  58 
41, 362. 52 
50,369. 65 
2, 625. 00 

18, 600.  00 
3, 799.  46 

6,000.00 
9, 764.  21 
5, 000.00 
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Receipts  and  disbursements,  National  Research  Council,  from  July  1,  192//,  to 
June  30,  1925 — Continued 
RECEIPTS— Coutinued 


Received 
during  year 

Previously 
reported 

Transfers 
and  other 
credits 

Budget 

Budget 
balance 

kppropriatio  US— Continued . 

Receipts  from  subscriptions,  Con- 
cilium Bibliographicum  

$3, 005. 82 
4, 690.  00 
69, 357.  97 

7, 835. 83 

831.67 
6, 450.  00 

4, 149. 82 

79.26 
1,906.00 

500.  00 

1, 125.00 

5, 600. 00 

1,000.00 

6, 684. 12 
7, 500.  00 
25, 175.  00 

101, 994.75 
19, 650.14 
615. 13 

1, 175. 00 
500.00 
1,  250. 00 

138.  75 
2, 000.  00 

48.  45 

12.60 

177,  500.  00 

$3, 732. 27 
4, 375. 00 
73, 473.  73 

19,  534. 38 

2, 311. 17 
8, 015. 96 

$6, 738. 09 
9,065. 00 
173, 344. 76 

International  auxiliary  language... 
International  Critical  Tables  

Sale  of  United  States  certifi- 
cates and  notes  

Interest  on  United  States  cer- 
tificates andnotes--  

Annual  Tables.  _  .  

$100. 00 

18, 816.  29 

Sale  of  United  States  certifi- 
cates and  notes  

Interest  on  United  States  cer- 
tificates and  notes......  

21.25 
3,074. 18 

9, 252. 33 

9, 000. 00 

2,400.00 

Crop  Protection  Institute.-  

4,980.18 

9,  752. 33 

10, 125. 00 

8, 000.  00 

1, 000. 00 

6, 684. 12 
7,  500.  00 
25, 175.  00 

Sulphur  fellowships,  Crop  Protec- 
tion Institute  

Crop  Protection  Institute,  scale- 
cide  investigation.  ...  

Crop  Protection  Institute,  crown 
gall  investigation  

Crop  Protection  Institute,  copper 
investigation 

Crop  Protection  Institute,  Stand- 
ard Oil  emulsion  investigation.. . 
Reinforcement  investigation 

Industrial  illumination  research  

Tropical  Plant  Research  Founda- 

122, 260. 02 

"    Sale  of  bonds 

Siegbahn  lecture  tour— by  uni- 
versities  ... 

1, 175.  00 

Studies  in  petroleum  geology  

500.00 
9, 625.  00 

138.  75 
2, 000.  00 

48.45 

12.60 

177, 500.  00 

Food  and  nutrition  committee   - 

Marine     piling  investigations, 
library  sales 

8, 375.  00 

American  section  U. R.S.I  

Royalties — Army   mental  tests, 
Yerkes  and  Yoakum.  

Royalties — New  World  of  Science, 
Yerkes  and  others   

Carnegie   Corporation   of  New 
York  (direct)  

Total  

867, 342. 11 

417,  727.  24 

91,  768.  22 

1, 570, 686. 01 

$19o,  S4o.  44 

[nterest  on  investments,  unappro- 
priated fund  special  

158.^2 
61,  739. 88 
1,994. 13 

137, 03C.  29 

8,  708.  29 

Miscellaneous  receipts  

Reimbursements  

Sale  of  United  States  certificates  and 
notes.  

Interest  on  United  States  certificates 
and  notes  

Total  receipts.  

1, 076, 979.  22 
30,  765. 18 

July  1, 1924,  cash  in  banks  

1, 107, 744. 40 
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Receipts  and  dishursements,  National  Research  Council,  from  July  i,  1924i  to 
June  30,  1925— Continued 

DISBURSEMENTS 


Disburse- 
ments 


Previously 
reported 


Reversions 
and  other 
charges 


Budget 


Divisions: 

I.  Federal  relations- 
General  maintenance, 

1925  

II.  Foreign  relations- 
General  maintenance, 

1924  

General  maintenance, 

1925  

William    Ellery  Hale 

fund  

Dues  International 
Union  of  Pure  and 
Applied  Physics  

III.  States  relations- 

General  maintenance, 
1924  

General  maintenance, 
1925  

IV.  Educational  relations — 


V.  Physical  sciences- 

General  maintenance, 
1924  

General  maintenance, 
1925  

Revolving  fund  for  pub- 
lication of  mathemat- 
ical books  

Physics  committees, 
1923  

Physics  committees, 
1924  

Physics  committees, 
1925  

Research  fellowships, In- 
ternational Education 
Board  

Siegbahn  lecture  tour  

Research  fellowships 
(R.  F.  2774),  1924  

Research  fellowships 
(R.  F.  2876),  1925  

American  section,  U.  R. 
8.  I  

VI.  Engineering  and  industrial 

research- 
General  maintenance, 

1924  

General  maintenance, 

1925  


$7.  80 
177.  41 


$283. 46 


761.  52 


76.41 

32.  36 
186.  80 


326.  79 


General  maintenance, 

1924  

50.00 

General  maintenance. 

1925  

510.  78 

General  Education 

Board  

583. 08 

Commonwealth  fund  

3, 336.  26 

Committee  on  survey  of 

schools  for  the  deaf  

8,  352.  90 

1,  205.  07 


19,  366.  77 


138. 00 
1, 372.  48 


1,  655.  42 


1,  752.  72 
1, 620.  72 


875.  55 
3,  091. 16 
462.  55 


6,500.00 
4, 170.  50 

60, 625. 93 

48, 391.  45 

200.00 

74.53 
1,  592.  67 


150.00 


42, 100.  65 


1,688.83 


$200.00 

308.  74 
222.  59 


13.59 

1,  096. 19 
1,  470.  10 

844.  93 
1,  209.  22 


806.  58 
546.  53 


7,  273.  42 


320.  64 
80.  47 


$200.00 

600.00 
400.00 
2,  063.  43 

90.00 

2,000.00 
1,  750.  00 

2, 100.  00 

1,  750.  00 

20, 000.  00 
4,000. 00 

12, 498.  31 

2, 600. 00 
1, 950.  00 

1, 977.  62 
5,  000.00 
5,  000.00 
5, 000.00 

10, 100.  00 
4, 175.  00 

100, 000. 00 

125,  000.  00 

2, 000.00 


2,  084.00 
1,799.00  1  125.86 
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licccfpts  and  dishurscments,  National  Research  Council,  from  July  1,  192/f,  to 
June  30y  1925— Continuea 

DISBURSEMENTS— Continued 


Disburse- 
ments 


Previously 
reported 


Reversions 
and  other 
charges 


Budget 


Budget 
balance 


Divisions:— Continued 

VI.  Engineering  and  industrial 

research— Continued 

Office  expenses,  1924  

Office  expenses,  1925  

Advisory  Board  on 
Highway  Research, 
1924  

Advisory  Board  on 
Highway  Research, 
1925  

Marine  piling  investiga- 
tions, 1923  

Marine  piling  investiga- 
tions, 1924   

Information  service,  1925 

Amerian  Bureau  of 
Welding-.   

Reinforcement  investi- 
gation :  

Industrial  illumination 
research  

Marine  piling  investiga- 
tions, Johnson  sales. . . 

Refund  on  sales,  marine 
piling  report  

Marine  piling  investiga- 
tions, library  sales  

VII.  Chemistry    and  chemical 

technology — 

General  maintenance, 
1924   

General  maintenance, 
1925   

Committee  on  corrosion, 
1923  

Chemistry  of  petroleum, 
1925..    

Committee  for  chemical 
research  on  medicinal 
substances,  1925  

Dues,  International 
Union  of  Pure  and 
Applied  Chemistry, 
1925  

VIII.  Geology  and  geography- 

General  maintenance, 
1923  

General  maintenance, 
1924  

General  maintenance, 
1925....  

Projects,  1921  

Geologic  map  of  Okla- 
homa. _  

Subscriptions,  Abstract 
Journal  of  Geology  

Committee  on  sedimen- 
tation  


$104. 05 
555.  03 


39.  22 

12,  079. 04 

3.  30 

7,  070.  80 
412.  42 

1, 187.  50 

5,  583.  01 

15,  000.  00 

1,  746.  09 

102.  50 

62.  67 

4.  50 
1,  032.  54 

227.  75 


$460.  66 


9,  579. 96 


29,  382. 07 
16,411. 16 


2, 125. 00 


779.  35 


60.  49 


202.  35 
82.  05 
1,  988.  68 


1,  043.  48 
1,  282.  38 


1, 194.  40 


750.00  I 
1,  349. 18  ' 


$35.  29 
3.  81 


6, 929.  69 


4,  272. 12 

200.  00 
582.  58 


17.  50 


1,  216. 15 
705.  46 


716.  96 
615.  57 
286.  32 


600.  00 

$41.  16 

16,  548.  87 
19, 929.  69 

7, 850.  65 

33,  657.  49 

23, 681.  96 
1,  000. 00 

5.00 

3,  375.  00 

62.50 

7,  500.  00 

1,  916.  99 

25, 175.  00 

10, 175.  00 

1,  911.  59 

165.  50 

120.00 

138.  75 

76.  08 

2, 000,  00 
1,  750.  00 

12.00 

300.  00 

72.  25 

150.  00 

150.  00 

150.  00 

89.51 

320.  00 

320.  00 

2, 000.  00 

37.21 

2, 000.  00 

20.  00 

2,  450.  00 
1, 000.  00 

175.  00 
250.  00 

2,  543.  58 

85.00 

85.  00 

74.00 


74.00 
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Receipts  and  dishursements,  National  Research  Council,  from  July  i,  192Ii,  to 
June  SO,  i925— Continued 
DISBURSEMENTS—Continued 


Disburse- 
ments 


Previously 
reported 


Reversions 
and  other 
charges 


Budget 


D  i  visions— Continued . 

VIII.  Geology  and  geography- 
Continued. 

Committee  on  the 
measurement  of  geo- 
logic time  _-.  

Studies  in  petroleum 
geology  

IX.  Medical  sciences- 

General  maintenance, 

1925  

Sex  research  fund,  1925.. 
Fellowships  in  medicine 

(R.  F.2763  etal.),1924. 
Fellowships  in  medicine 

(R.  F.  2869  etal.),  1925 
Study  on  nephritis,  1923. 
Committee  on  problems 

of  heredity  in  disease  . 

X.  Biology  and  agriculture- 

General  maintenance, 
1924...  

General  maintenance, 
1925..  

Botanical  abstracts,  1925. 

Committee  on  forestry... 

Food  and  nutrition  com- 
mittee  

Institute  for  Research 
in  Tropical  America... 

Rosenwald  fellowship... 

Committee  on  fertilizers 
and  committee  on 
plant  nutrition,  1922.  _ 

Committee  on  the 
standardization  of  bio- 
logical stains  

Committee  on  the  at- 
mosphere and  man, 
1922.  - 

Committee  on  the  at- 
mosphere and  man, 
1925  

Rust  project,  1922-23.... 

Rust  project,  1924-25  

Sulphur  fellowships,  di- 
vision of  biology  and 
agriculture  

Fellowships  in  the  bio- 
logical sciences  (R.  F. 
2775),  1924  

Fellowships  in  the  bio- 
logical sciences  (R.  F. 
2877),  1925  

Tropical  biological  re- 
search station,  1924  

Fellowships  In  seed  ger- 
mination  

Committee  on  family 
records,  1924  


$36. 45 


$250.  00 


961. 90 
42,  489. 07 

42,  992.  31 

41, 679.  41 
609.  48 

95.  35 


1.00 

1,  877.  73 

2,  030.  00 
327.  85 

3, 200.  00 


38,  537.  05 


670.  00 


1,  718.  30 


5,  775.  58 
4,  929.  64 


2,  041.  67 


2,  359.  97 


140.  07 


11.  31 
48.  60 


3, 472. 16 
26, 954.  67 
26, 142.  02 


2, 095.  46 
32.91 


166.  66 


152.  62 


3, 347.  47 


1, 989.  85 


288. 69 


14, 018. 08 


17, 892.  48 


$788. 10 


18,  470.  64 


685.  45 
90.  84 


30, 152.  85 


188.65 
1, 064.  41 


$150.00 
500.  00 


1,  750.  00 
50,  369.  65 

100,  000.  00 

100,  000.  00 
1,  400.  00 

150.00 


2, 404.  75 

2, 000.  00 
2, 030.  00 
10, 029.  99 

9,  625.  00 

20.00 
2,  625.  00 


200.00 


7, 075.  00 


2, 150.  00 


200.00 
300.00 
250.00 


18,  600.  00 

75, 000.  00 

75, 000.  00 
300.00 
3,  799.  46 
250.00 
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Receipts  and  disbursements,  National  Research  Council,  from  July  i,  192//,  to 
June  30,  1925 — Continued 

DISBURSEMENTS— Continued 


Disburse- 
ments 


Previously 
reported 


Reversions 
and  other 
charges 


Budget 


Budget 
balance 


D  i  visions— Continued 

X.J  Biology    and  agriculture- 
Continued. 

National  livestock  and 
meat  board  fellowships 
Biological  fellowships, 
International  Educa- 
tional Board  

Committee  on  animal 

breeding,  1925  

International  biological 
abstracts  (R.  F.  2911), 

1925  

Group  representation 

conference  fund  

XI.  Anthropology  and  psychol- 
ogy- 
General  maintenance, 

1925  

National  intelligence 

tests,  1921  

Committee  on  vestibu- 
lar research,  1922  

Committee  on  vestibu- 
lar research,  1925  

Problems  of  migration, 

1924  — 

Migrations  research,  1925 
Conferences  on  vocation- 
al problems  

Committee  on  race  char- 
acters  

Tactual  interpretation 

of  oral  speech,  etc  

Committee  on  the  psy- 
chology of  the  high- 
way, 1925  

Expenses  and  supplies,  1924  

Expenses  and  supplies,  1925  

Moving,  1924   

New  equipment,  general,  1924  

New  equipment,  general,  1925  

Salaries,  1925  

Salaries,  1926  

Telephone  and  telegraph,  1924. _  

Telephone  and  telegraph,  1925   

Salaries,  office  of  assistant  secretary, 

building,  1925    

Salaries,  employees,  building,  1925  

Coal,  1925  

Electricity,  1924...  4  

Electricity,  1925  

Gas,  1925  _  

Insurance,  1925  

Contingent    fund,    maintenance  of 

building,  1925  

Maintenance  of  exhibits,  1925  

Cleaning  materials,  1924  

Preparing  new  building,  1924  


$5,  208. 87 

10, 350. 91 
209.  68 

7, 073.  08 
110.00 

1, 054.  53 

1, 650.  00 

517.  48 

546.  46 

1, 453. 30 
38,  712. 30 

816.  86 

72.  23 

8, 817. 88 


233. 88 
93. 67 
5, 490.  96 
101.  50 
778. 13 
1, 301.  86 
121, 330.  62 


$162, 33 


339. 43 
1,969. 02 

6, 800.  00 
18, 109. 01 
1, 701. 98 
200. 00 

1. 299.  27 
8.  58 

1. 300.  00 


2,  750.  00 
832.  52 


2,444.  77 


683. 14 


5, 078. 85 


561. 01 
415. 49 


1, 247. 1 


1, 874.  66 
4, 619.  49 

21. 84  I  228. 16 
600.  00  1        400.  GO 


$290.  32 


414. 88 


1, 693.  33 


66.12 
28.  77 
483.  20 
337.  49 
56.  38 
6.  64 
2, 868.  71 


102.  79 
190.  58 


5, 252.  99 
2,475. 52 
931.  24 
286.  64 
191.  42 


1,  224. 84 


$6, 000.  00 

14, 641. 19 
500.00 

20, 000.  00 
110. 00 

1,  750.  00 

9,  764.  21 

1, 350.  00 

625.  00 

5, 000.  00 
46, 615.  92 

1, 500.  00 

300. 00 

12,250.00 


300. 00 
5, 201.  29 
6, 391. 05 
1, 000.  00 

1,  250.  00 
1, 425.  00 

124, 199. 33 
1, 350. 00 
1, 690.  02 
2, 397.  93 

6, 800. 00 
23, 362.  00 
5, 000.  00 

2,  Oil.  90 
1, 585.  91 

200.  00 
1, 300.  00 

3, 501.  50 
6,000.00 
250.  00 
1, 000.  00 


$628.80 


4,  290.  28 


12, 926. 92 


280.69 
3,670.88 


78.54 

1, 101. 93 
7, 903.  62 


227.  77 
3,432.12 


416. 89 


116. 50 


1,350. 00 


238.  33 


822. 50 


402.  00 
1,380.51 
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Receipts  and  cUshursements,  National  Researcli  Comwil,  from  July  i,  192Jf,  to 
June  SO,  1925 — Continued 
DISBURSEMENTS— Continued 


Executive  board: 

General  maintenance,  1924  

General  maintenance,  1925  

American  Geophysical  Union- 
General  maintenance,  1924  

General  maintenance,  1925  

Publications  and  publicity- 
General  maintenance,  1924  

General  maintenance,  1925  

National  Acad^^my  Proceedings 

and  subscriptions,  1925  

Concilium  Bibliographicum,  1924.. 
Concilium  Bibliographicum,  1925.- 
Receipts  from  subscriptions.  Con- 
cilium Bibliographicum-  

Committee  on  conservation,  1921.. 
International  auxiliary  language... 

International  Critical  Tables  

Purchase  of  United  States  cer- 
tificates, etc..  

Annual  Tables  

Purchase  of  United  States  cer- 
tificates, etc   

Auditor's  fees,  1924  

Temporary  services,  1924  

Tropical  plant  research  foundation. 

Purchase  of  bonds  

Conference  committee  on  causes  of 

highway  accidents  

Research  information  service- 
General  maintenance,  1924  

General  maintenance,  1925  

Library  of  sources  and  sub- 
scriptions, 1923  

Contingent  expenses,  1921  

Bibliographies  in  mathematics, 

1922  

Medical  bibliographies,  1925-26. 

Crop  Protection  Institute  

Sulphur  fellowships.  Crop  Protec- 
tion Institute  

Crop  Protection  Institute,  scale' 

cide  investigation   

Crop  Protection  Institute,  phino- 

tas  investigation  

Calcium  arsenate  investigation  

Furfural  investigation,  Crop  Pro- 
tection Institute  -.. 

rop  Protection  Institute,  crown 

gall  investigation  

Crop  Protection  Institute,  copper 

investigation  

Crop  Protection  Institute,  Stand- 
ard Oil  emulsion  investigation... 

Purchase  United  States  Treasury  cer- 
tificates and  bonds  


Disburse- 
ments 


$50.00 
,  394. 82 

54.27 
153, 05 

890.  79 
890. 12 

500.00 
450.  00 
050.00 


3, 533. 01 


744.  28 
726.  78 

625.00 
963.00 

154. 17 
400.00 
60. 13 
096.66 
916.  39 


185.  36 
843.  06 


217.  22 
163.  33 


1, 492.  78 

1,  824.  38 

4, 018. 90 

104.00 
429.  45 

1,715. 11 

6,  256.  90 

416.68 

4.  298.  49 


880,  763.  74 
217, 714.  62 


Total  disbursements   1, 098, 478.  36 

June  30,  1925,  cash  in  banks  |       9, 266. 04 


1,107, 744-40 


Preyiously 
reported 


$1,993. 93 


511, 29 


6,  269.  96 


7,  550. 00 


3,090.  40 
501.00 
4, 118.  21 
59, 862.89 

23, 034. 38 
5, 973. 37 

995.  65 

188.  43 


472.  04 


704.  49 
782.  78 


384.  45 


1, 395.  67 

7,  421. 67 

5, 173.  07 

295.  58 
800.00 

1,  088.  02 

588. 12 


Reversions 
and  other 
charges 


374,  787.  07 


$956. 07 
1, 601. 18 


399. 44 
657. 70 


380.  25 


Budget 


2, 791.  44 


24,  402.  60 
12,  251.  00 

24.  41 


141,812. 16 


$3, 000.  00 
3, 000.  00 

1, 090. 00 
1,000.00 

8, 550.  00 
7, 900.  00 

2, 500.  00 
15, 000.  00 
10, 000. 00 

6,  738.  09 
854. 11 
9, 065.  00 
220, 922.  22 


18, 816.  29 


400.  00 
3, 040. 00 
152,  526.  27 


1, 000.  00 

25.  060.  00 
13, 300.  00 

751.00 
1,  000.00 

600.00 
720.  00 
4, 980. 18 

9,  752.  33 

10, 125.  00 

400.00 
1,  400.  00 

3, 000.00 

8, 000.  00 

1,000.00 

6,684. 12 


1, 798, 174.  00 
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National  Research  Council,  condensed  balance  sheet  as  of  June  30,  1025 

ASSETS 

iProperty  account,  equipment  at  cost  $22, 981.  67 

Icurrent  assets: 

Invested  funds — 

Unappropriated  fund,  special — 

American  Telephone  &  Telegraph 

Co.,  5  per  cent,  1946   $935.00 

Broadway  Realty  Co.,  5  per  cent, 

1926   1,035.00 

Shawinigan  Water  &  Power  Co., 

5  per  cent,  1934   930.  00 

U.  S.  Liberty,  third,  4%  per  cent, 

1928   200.  00 

 —  $3,100.00 

General  maintenance  fund — 

U.  S.  Liberty,  third,  4^4  per  cent  bonds, 

1928    23,  000.  00 

U.  S.  Liberty,  fourth,  4^4  per  cent  bonds, 

1938   10, 146.  26 

U.  S.  Treasury,  4%  per  cent  notes   25, 000. 00 

Federal  land  bank  bonds,  5  per  cent   31,  244. 17 

Consumers  Power  Co.,  5%  per  cent   19,  750. 00 

Pennsylvania  Water  &  Power  Co.,  5^  per 

cent   15, 150. 00 

Rochester  Telephone  Corporation,   6  per 

cent   15,  750.  00 

Pennsylvania  Power  &  Light  Co.,  5  per 

cent,  1952   9,350.00 

Pennsylvania  Power  &  Light  Co.,  5  per 

cent,  1953   4,782.64 

Northern  States  Power  Co.  (Minnesota), 

6  per  cent  -  >  .   10, 106.  67 

Ohio  Public  Service  Co.,  5  per  cent   9, 200.  00 

Kansas  City  Power  &  Light  Co.,  5  per  cent  9,  700.  00 
Oklahoma  Gas  &  Electric  Co.,  5  per  cent—    19,  052.  78 

Texas  Power  &  Light  Co.,  5  per  cent   10,  001.  39 

First  mortgage  real  estate  notes,  6  per  cent   30,  034.  98 
American  Telephone  &  Telegraph  Co.,  4  per 

cent   9,  909.  44 

International  Critical  Tables — 

Federal  land  bank  bonds,  5  per  cent   7, 052.  50 

Illinois  Power  &  Light  Corporation,  5^^  per 

cent  .   19, 400.  00 

Kansas  City  Power  &  Light  Co.,  5  per  cent     9,  575.  00 
Standard  Oil  Co.  (New  York),  61/2  per  cent    10,  761.  67 
Tropical  Plant  Research  Foundation — 

U.  S.  Liberty,  third,  4yt  per  cent  bonds, 

1928   20,  275.  00 

Edison  Electric  Illuminating  Co.  (of  Bos- 
ton), 41/2  per  cent   9,  991.  25 

Cash  in  bnnks  June  30,  1925   9,266.04 


60        REPORT  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES,  1925 


Current  assets — Continued. 

Income  receivable  as  shown  under  column  "  Budget 

balance,  receipts,"  p.  53  $193,848.44 

  $535,  448.  ^ 



558,  429.  9a 

LIABILITIES  - 

Capital  invested  in  property   22,  981.  6t 

Current  liabilities : 

Division  appropriations  as  shown  under  "  Budget 

balance,  disbursements,"  p.  58  .$400,811.03 

Unappropriated  fund,  general   80,  623.  06 

Unaccrued  income  received   12,  500.  00 

Income  adjustment  fund   37,500.00 

Unappropriated  fund,  special   4,  014. 14 

  535, 448.  23 

558,  429.  90 

July  31,  1925. 

George  K.  Burgess, 

Treasurer, 

Report  of  the  Auditing  Committee 

October  22,  1925. 

The  committee  employed  the  Capital  Audit  Co.  to  examine  the 
account  books  of  the  National  Academy  of  Sciences  and  of  the 
National  Research  Council  for  the  year  ending  June  30,  1925.  The 
audit  company  has  rendered  separate  comprehensive  statements  of 
the  financial  affairs  of  the  academy  and  of  the  research  council  for 
the  year,  which  it  certifies  to  be  in  agreement  with  the  books. 

We  have  examined  the  annual  report  of  the  treasurer  of  the 
academy  and  the  research  council  and  find  it  to  agree  with  the  inde- 
pendent statement  of  the  Capital  Audit  Co.  as  to  receipts  and  ex- 
penditures, assets  and  liabilities,  investment  account,  and  the  bal- 
ances of  June  30,  1925. 

Early  in  July  we  examined  the  securities  representing  the  invest- 
ment of  funds  belonging  to  the  National  Academy  and  the  research 
council  which  are  deposited  with  the  American  Security  &  Trust 
Co.  The  list  of  securities  found  agrees  with  that  of  July  1,  1924, 
except  for  the  changes  through  sale  or  purchase  during  the  past 
year,  as  shown  by  the  treasurer's  report  and  the  statement  of  the 
Capital  Audit  Co.  That  the  income  from  these  securities  has  been 
properly  accounted  for  is  certified  to  by  the  report  of  the  audit 
company. 

We  accepted  the  certified  statement  of  the  American  Security  & 
Trust  Co.  regarding  notes  owned  by  the  National  Academy  which 
it  holds  for  collection.  We  also  accepted  the  certificate,  dated  June 
30,  1925,  of  the  Riggs  National  Bank  as  to  bonds  and  United  States 
Treasury  certificates  held  by  that  bank  for  the  account  of  the 
academy. 
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We  have  also  examined  the  statement  of  the  Capital  Audit  Co. 
prepared  for  the  National  Research  Council  after  an  audit  of  the 
books  of  the  Tropical  Plant  Research  Foundation.  The  books  were 
found  "  carefully  kept "  and  ample  for  the  requirements  of  the 
foundation. 

Whitman  Cross, 

Chairman, 
LuDviG  Hektoen, 
David  White, 
Auditing  Committee, 

?iHKS2--2G  5 


APPENDIX 


L,  EXECUTIVE  ORDER  ISSUED  BY  THE  PRESIDENT  OF  THE  UNITED  STATES 

MAY  11,  1918 

The  National  Research  Council  was  organized  in  1916  at  the  request  of  the 
President  by  the  National  Academy  of  Sciences,  under  its  congressional  charter^ 
as  a  measure  of  national  preparedness.  The  work  accomplished  by  the  council 
In  organizing  research  and  in  securing  cooperation  of  military  and  civilian 
agencies  in  the  solution  of  military  problems  demonstrates  its  capacity  for 
larger  service.  The  National  Academy  of  Sciences  is  therefore  requested  to 
perpetuate  the  National  Research  Council,  the  duties  of  which  shall  be  as 
follows : 

1,  In  general,  to  stimulate  research  in  the  mathematical,  physical,  and 
Ibiological  sciences,  and  in  the  application  of  these  sciences  to  engineering^ 
lagriculture,  medicine,  and  other  useful  arts,  with  the  object  of  increasing 
fknowledge,  of  strengthening  the  national  defense,  and  of  contributing  in  other 
jways  to  the  public  welfare. 

I  2.  To  survey  the  larger  possibilities  of  science,  to  formulate  comprehensive 
projects  of  research,  and  to  develop  effective  means  of  utilizing  the  scientific 
and  technical  resources  of  the  country  for  dealing  with  these  projects. 

3.  To  promote  cooperation  in  research,  at  home  and  abroad,  in  order  to 
secure  concentration  of  effort,  minimize  duplication,  and  stimulate  progress; 
but  in  all  cooperative  undertakings  to  give  encouragement  to  individual  initia- 
tive, as  fundamentally  important  to  the  advancement  of  science. 

4.  To  serve  as  a  means  of  bringing  American  and  foreign  investigators  into 
active  cooperation  with  the  scientific  and  technical  services  of  the  War  and 
Navy  Departments  and  with  those  of  the  civil  branches  of  the  Government. 

5.  To  direct  the  attention  of  scientific  and  technical  investigators  to  the 
present  importance  of  military  and  industrial  problems  in  connection  with  the 
war,  and  to  aid  in  the  solution  of  these  problems  by  organizing  specific 
researches. 

6.  To  gather  and  collate  scientific  and  technical  information  at  home  audi 
abroad,  in  cooperation  with  governmental  and  other  agencies  and  to  render 
such  information  available  to  duly  accredited  persons. 

Effective  prosecution  of  the  council's  work  requires  the  cordial  collaboration 
of  the  scientific  and  technical  branches  of  the  Government,  both  military  and 
civil.  To  this  end,  representatives  of  the  Government,  upon  the  nomination  of 
the  National  Academy  of  Sciences,  will  be  designated  by  the  President  as 
members  of  the  council,  as  heretofore,  and  the  heads  of  the  departments  imme- 
diately concerned  will  continue  to  cooperate  in  every  way  that  may  be  required. 

WooDROW  Wilson. 

The  White  House,  May  11,  1918. 
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2.  ARTICLES  OF  ORGANIZATION,  NATIONAL  RESEARCH  COUNCIL 

PREAMBLE 

The  National  Academy  of  Sciences,  under  the  authority  conferred  upon  it 
by  its  charter  enacted  by  Congress,  and  approved  by  President  Lincoln  on 
March  3,  1863,  and  pursuant  to  the  request  expressed  in  an  Executive  order  , 
made  by  President  Wilson  on  May  11,  1918,  adopts  the  following  articles^ 
of  organization  for  the  National  Research  Council,  to  replace  the  temporary 
organization  under  which  it  has  operated  heretofore. 

ARTICLE  I.  PURPOSE 

It  shall  be  the  purpose  of  the  National  Research  Council  to  promote  research 
in  the  mathematical,  physical,  and  biological  sciences,  and  in  the  application 
of  these  sciences  to  engineering,  agriculture,  medicine,  and  other  useful  arts, 
with  the  object  of  increasing  knowledge,  of  strengthening  the  national  defense, 
and  of  contributing  in  other  ways  to  the  public  welfare,  as  expressed  in  the 
Executive  order  of  May  11,  1918. 

ARTICLE  II.  MEMBERSHIP 

Section  1.  The  membership  of  the  National  Research  Council  shall  be 
chosen  with  the  view  of  rendering  the  council  an  effective  federation  of  the 
principal  research  agencies  in  the  United  States  concerned  with  the  fields  of 
science  and  technology  named  in  Article  I. 

Sec.  2.  The  council  shall  consist  of — 

1.  Representatives  of  national  scientific  and  technical  societies ; 

2.  Representatives  of  the  Government,  as  provided  in  the  Executive 

order ; 

3.  Representatives  of  other  research  organizations  and  other  persons 

whose  aid  may  advance  the  object  of  the  council. 
Sec.  3.  Membership  in  the  council  shall  be  limited  to  citizens  of  the  United 
States.  This,  however,  shall  not  be  construed  as  applying  to  membership  in 
committees,  appointed  by  or  acting  under  the  council,  whose  members  are  not 
necessarily  members  of  the  council,  provided  that  members  not  citizens  of  the 
United  States  shall  in  no  case  form  a  majority  of  any  such  committees. 

article  m. — divisions 

Section  1.  The  council  shall  be  organized  in  divisions  of  two  classes: 

A.  Divisions  dealing  with  the  more  general  relations  and  activities  of  the 
council. 

B.  Divisions  dealing  with  special  branches  of  science  and  technology. 
Sec.  2.  The  divisions  of  the  council  shall  be  as  follows : 

A.  Divisions  of  general  relations : 

I.  Division  of  Federal  relations. 
II.  Division  of  foreign  relations. 

III.  Division  of  States  relations. 

IV.  Division  of  educational  relations. 
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♦    B.  Divisions  of  science  and  technology : 
V.  Division  of  physical  sciences. 

\I.  Division  of  engineering  and  industrial  research. 
VII.  Division  of  chemistry  and  chemical  technology. 
\       VIII.  Division  of  geology  and  geography. 
I         IX.  Division  of  medical  sciences. 
I  X.  Division  of  biology  and  agriculture. 

XI.  Division  of  anthropology  and  psychology. 
Sec.  3.  The  number  of  divisions  and  the  grouping  of  subjects  in  Article  III, 
section  2,  may  be  modified  by  the  executive  board  of  the  National  Research 
uouncil. 

Sec.  4.  The  divisions  of  general  relations  shall  be  organized  by  the  executive 
board  of  the  National  Research  Council.    (Art.  IV,  sec.  2.) 

Sec.  5.  To  secure  the  effective  federation  of  the  principal  research  agencies 
in  the  United  States,  provided  for  in  Article  II,  a  majority  of  the  members  of 
3ach  of  the  divisions  of  science  and  technology  shall  consist  of  representatives 
of  scientific  and  technical  societies,  who  shall  be  chosen  as  provided  for  in 
Article  V,  section  2. 

Sec.  6.  The  divisions  of  the  council,  with  the  approval  of  the  executive 
board,  may  establish  sections  and  committees,  any  of  which  may  include  mem- 
bers chosen  outside  the  membership  of  the  council. 

ARTICLE  IV. — ADMINISTRATION 

Section  1.  The  affairs  of  each  division  shall  be  administered  by  a  chairman, 
one  or  more  vice  chairmen,  and  an  executive  committee,  of  which  the  chair- 
man and  vice  chairman  shall  be  ex  oflScio  members.  The  oflScers  and  the 
executive  committee  of  each  of  the  divisions  of  general  relations  shall  be 
appointed  by  the  executive  board  for  such  periods  as  may  be  determined  by 
the  board,  except  that  the  foreign  secretary  of  the  National  Academy  of 
Sciences  shall  be  ex  ofllcio  chairman  of  the  division  of  foreign  relations.  The 
ofllcers  and  executive  committee  of  each  of  the  divisions  of  science  and  tech- 
nology shall  be  elected  by  the  division  at  its  annual  meeting,  and  confirmed 
by  the  executive  board. 

Sec.  2.  The  affairs  of  the  National  Research  Council  shall  be  administered 
by  an  executive  board,  of  which  the  officers  of  the  National  Research  Council, 
the  president  and  home  secretary  of  the  National  Academy  of  Sciences,  the 
president  of  the  American  Association  for  the  Advancement  of  Science,  or  if 
he  be  ineligible,  another  representative  duly  appointed  by  the  association,  the 
chairman  of  the  Engineering  Foundation,  the  chairmepi  and  vice  chairmen  of 
the  divisions  of  science  and  technology,  and  the  chairmen  of  the  divisions  of 
general  relations  shall  be  members.  In  the  absence  of  the  chairman  of  a 
division  the  vice  chairman  or  other  executive  officer  shall  represent  him.  The 
council  of  the  National  Academy  of  Sciences  and  the  executive  board  of  the 
National  Research  Council,  acting  jointly,  may  nominate  additional  members, 
not  to  exceed  12  .in  number,  who,  if  not  already  members  of  the  National 
Research  Council,  shall  be  appointed  thereto  by  the  president  of  the  National 
Academy  of  Sciences  for  terms  of  three  years.  Upon  their  retirement,  chair- 
men of  the  National  Research  Council  and  chairmen  of  the  executive  board 
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shall  continue  as  members  of  the  executive  board  for  two  years  beyond  the' 
period  of  their  appointment.  Subject  to  the  approval  of  the  executive  board, 
the  business  of  the  council  may  be  transacted  by  an  ijiterim  committee  con- 
stituted as  defined  in  the  by-laws. 

Sec.  3.  The  officers  of  the  National  Research  Council  shall  consist  of  a 
chairman,  a  chairman  of  the  executive  board,  one  or  more  vice  chairmen,  a 
permanent  secretary,  and  a  treasurer,  who  shall  also  serve  as  members  and 
officers  of  the  executive  board  of  the  council. 

Sec.  4.  The  officers  of  the  National  Research  Council,  excepting  the  perma- 
nent secretary  and  the  treasurer,  shall  be  elected  annually  by  the  executive 
board.  The  permanent  secretary  of  the  council  shall  be  elected  by  the  execu- 
tive board  for  a  period  of  one  year  or  more.  The  treasurer  of  the  National 
Academy  of  Sciences  shall  be  ex  officio  treasurer  of  the  National  Research 
Council. 

Sec.  5.  The  duties  of  the  officers  of  the  council  and  of  the  divisions  shall  be 
fixed  by  the  executive  board. 

ARTICLE  V. — NOMINATIONS   AND  APPOINTMENTS 

Section  1.  The  Government  bureaus,  civil  and  military,  to  be  represented 
in  the  division  of  Federal  relations  and  the  scientific  and  technical  societies  to 
be  represented  in  the  divisions  of  science  and  technology  of  the  National  Re- 
search Council  shall  be  determined  by  joint  action  of  the  council  of  the  Na- 
tional Academy  of  Sciences  and  the  executive  board  of  the  National  Research 
Council. 

Sec  2.  Representatives  of  scientific  and  technical  societies  shall  be  nomi- 
nated by  the  societies,  at  the  request  of  the  executive  board,  and  appointed 
by  the  president  of  the  National  Academy  of  Sciences  to  membership  in  the 
council  and  assigned  to  one  of  its  divisions. 

Sec.  3.  The  representatives  of  the  Government  shall  be  nominated  by  the 
president  of  the  National  Academy  of  Sciences  after  conference  with  the 
secretaries  of  the  departments  concerned,  and  the  names  of  those  nominated 
shall  be  presented  to  the  President  of  the  United  States  for  designation  by 
him  for  service  with  the  National  Research  Council. 

Sec.  4.  Other  members  of  the  council  shall  be  nominated  by  the  executive 
committees  of  the  divisions,  approved  by  the  executive  board,  and  appointed 
by  the  president  of  the  National  Academy  of  Sciences  to  membership  and  as- 
signed to  one  of  the  divisions. 

Sec.  5.  Members  of  the  council  shall  be  appointed  for  terms  of  three  years, 
except  when  appointed  to  fill  unexpired  terms. 

Sec  6.  The  Government  representatives  shall  serve  for  periods  of  three 
years,  unless  they  previously  retire  from  the  Government  office  which  they 
represent,  in  which  case  their  successors  shall  be  appointed  for  the  unexpired 
term. 

ARTICLE  VI.  MEETINGS 

Section  1.  Meetings  of  the  council  may  be  held  on  call  of  the  executive 
board. 

Sec.  2.  The  executive  board  and  the  divisions  shall  hold  annual  meetings,  at 
which,  in  the  case  of  the  divisions  of  science  and  technology,  officers  shall  be 
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elected;  such  other  meetings  may  be  called  as  may  be  required  for  the  trans- 
action of  business.  The  annual  meeting  of  the  executive  board  shall  be  held  in 
April,  in  the  city  of  Washington,  on  a  date  to  be  determined  as  the  board 
may  direct. 

Sec.  3.  Joint  meetings  of  the  executive  board  of  the  National  Research  Coun- 
cil and  the  council  of  the  National  Academy  of  Sciences  shall  be  held  from 
time  to  time  to  consider  any  matters  which,  in  the  judgment  of  the  president 
of  the  National  Academy,  require  the  attention  of  both  bodies. 

ARTICLE   VII.  PUBLICATIONS   AND  REPORTS 

Section  1.  An  annual  report  on  the  work  of  the  National  Research  Council 
shall  be  presented  by  the  chairman  to  the  National  Academy  of  Sciences,  for 
submission  to  Congress,  in  connection  with  the  annual  report  of  the  president 
of  the  Academy. 

Sec.  2.  Other  publications  of  the  National  Research  Council  may  include 
papers,  bulletins,  reports,  and  memoirs,  which  may  appear  in  the  Proceedings 
or  memoirs  of  the  National  Academy  of  Sciences,  in  the  publications  of  other 
societies,  in  scientific  and  technical  journals,  or  in  a  separate  series  of  the 
Research  Council. 

ARTICLE  VIII. — ^amendments 

Section  1.  Power  of  amendment  of  these  articles  of  organization  shall  re- 
side in  the  council  of  the  National  Academy  of  Sciences. 

3.  OFFICERS  AND  EXECUTIVE  BOARD 

officers 

Honorary  chairman,  George  E.  Hale,  honorary  director,  Mount  Wilson  Ob- 
servatory, Carnegie  Institution  of  Washington,  Pasadena,  Calif. 

Chairman,  Gano  Dunn,  president,  J.  G.  White  Engineering  Corporation,  43 
Exchange  Place,  New  York  City. 

First  vice  chairman,  A.  A.  Michelson,  president.  National  Academy  of 
Sciences ;  professor  of  physics,  University  of  Chicago,  Chicago,  111. 

Second  vice  chairman,  Charles  D.  Walcott,  secretary  of  the  Smithsonian 
Institution,  Washington,  D.  C. 

Third  vice  chairman,  R.  A.  Millikan,  director,  Norman  Bridge  Laboratory  of 
Physics,  California  Institute  of  Technology,  Pasadena,  Calif. 

Fourth  vice  chairman,  John  C.  Merriam,  president,  Carnegie  Institution  of 
Washington,  Washington,  D.  C. 

Permanent  secretary,  Vernon  Kellogg,  National  Research  Council,  Washing- 
ton, D.  C. 

Treasurer,  George  K.  Burgess,  treasurer,  National  Academy  of  Sciences; 
director.  United  States  Bureau  of  Standards,  Washington,  D.  C. 

Assistant  secretary,  Paul  Brockett,  assistant  secretary  in  charge  of  building, 
National  Academy  of  Sciences,  Washington,  D.  C. 

Assistant  secretary,  Albert  L.  Barrows,  National  Research  Council,  Wash- 
ington, D.  C. 

Bursar,  J.  H.  J.  Yule,  National  Research  Council,  Washington,  D.  C. 
Chief  clerk,  C.  L.  Wade,  National  Research  Council,  Washington,  D.  C. 
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EXECUTIVE  BOAKD 

Chairman,  Gano  Dunn. 

MEMBERS  EX  OFFICIO 

Officers  of  the  council  (except  assistant  secretaries). 

President  of  the  National  Academy  of  Sciences.    A.  A.  Michel  son. 

Home  secretary  of  the  National  Academy  of  Sciences.  David  White,  senior 
jreologist,  United  States  Geological  Survey,  Washington,  D.  C. 

President  of  the  American  Association  for  the  Advancement  of  Science. 
M.  I.  Pupin,  professor  of  electromechanics,  Columbia  University,  New  York 
City. 

Chairman  of  the  Engineering  Foundation.    Lewis  B.  Stillwell,  90  West 
Street,  New  York  City. 
Chairmen  of  the  divisions  of  general  relations. 

Chairmen  and  vice  chairmen  of  the  divisions  of  science  and  technology. 

MEMBERS  AT  LARGE 

Edward  Dean  Adams,  financier,  598  Madison  Avenue,  New  York  City. 

Joseph  S.  Ames,  professor  of  physics  and  director  of  the  physical  laboratory, 
Johns  Hopkins  University,  Baltimore,  Md. 

John  J.  Carty,  vice  president,  American  Telephone  &  Telegraph  Co.,  195 
Broadway,  New  York  City. 

H.  E.  Howe,  editor.  Journal  of  Industrial  and  Engineering  Chemistry,  Wash- 
ington, D.  C. 

A.  A.  Noyes,  director.  Gates  Chemical  Laboratory,  California  Institute  of 
Technology,  Pasadena,  Calif. 

Raymond  Pearl,  professor  of  biometry  and  vital  statistics,  Johns  Hopkins 
University,  Baltimore,  Md. 

M.  I.  Pupin,  professor  of  electromechanics,  Columbia  University,  New  York 
City. 

F.  K.  Richtmyer,  professor  of  physics,  Cornell  University,  Ithaca,  New  York. 
S.  W.  Stratton,  president,  Massachusetts  Institute  of  Technology,  Cambridge, 
Mass. 

Ambrose  Swasey,  president,  Warner  &  Swasey  Co.,  Cleveland,  Ohio. 
William  H.  Welch,  director.  School  of  Hygiene  and  Public  Health,  Johns 
Hopkins  University,  Baltimore,  Md. 

INTERIM  COMMITTEE 

Chairman  of  the  executive  board,  permanent  secretary  and  treasurer  of  the 
National  Research  Council,  and  chairman,  or  acting  executive  officer,  of  each 
division  and  the  director  of  the  research  information  service. 

Administrative  Committees  of  the  Council 

Committee  on  budget :  Chairman,  ex  officio,  Gano  Dunn ;  George  K.  Burgess, 
A'ernon  Kellogg,  John  C.  Merriam. 

Committee  on  building :  Chairman,  Gano  Dunn ;  George  E.  Hale,  H.  E. 
Howe,  Vernon  Kellogg,  John  C.  Merriam,  A.  A.  Michelson,  R.  A.  Millikan,  A.  A. 
Noyes,  Augustus  Trowbridge,  Charles  D.  Walcott,  with  F.  P.  Keppell  in  an 
advisory  capacity,  representing  the  Carnegie  Corporation.  Paul  Brockett, 
secretary  of  the  committee.  ^ 
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Committee  on  finance  (joint  committee  with  National  Academy  of  Sciences)  : 
Chairman,  A.  A.  Michelson,  ex  officio ;  Gano  Dunn,  ex  officio ;  George  K.  Burgess, 
ex  officio. 

Committee  on  policies :  Chairman,  R.  A.  Millikan ;  George  K.  Burgess,  Gano 
Dunn,  Vernon  Kellogg,  Charles  D.  Walcott,  Clark  Wissler. 

Committee  on  projects:  Chairman,  Vernon  Kellogg,  ex  officio;  Gano  Dunn, 
ex  officio;  John  C.  Merriam,  James  F.  Norris,  David  White. 

Committee  on  publication  and  publicity :  Chairman,  J.  David  Thompson ; 
Gano  Dunn,  ex  officio ;  Vernon  Kellogg,  ex  officio ;  R.  S.  Woodworth.  Clara  M. 
Hogue,  editor. 

Committee  on  allocation  of  space  in  new  building  (joint  committee  with 
National  Academy  of  Sciences)  :  Chairman,  Gano  Dunn ;  Paul  Brockett,  Vernon 
Kellogg,  David  White. 

Committee  on  exhibits  in  the  new  building  (joint  committee  with  National 
Academy  of  Sciences)  :  Chairman,  George  E.  Hale;  secretary,  Paul  Brockett; 
J.  S.  Ames,  Wilder  D.  Bancroft,  John  J.  Carty,  Arthur  L.  Day,  Gano  Dunn, 
Ross  G.  Harrison,  Ludvig  Hektoen,  Frank  B.  Jewett,  L.  R.  Jones,  Vernon  Kel- 
logg, Graham  Lusk,  John  C.  Merriam,  Maynard  M.  Metcalf,  James  F.  Norris, 
Frank  Schlesinger,  E.  L.  Thorndike,  Augustus  Trowbridge,  Charles  D.  Walcott, 
David  White,  R.  S.  Woodworth. 

Executive  committee :  Chairman,  George  E.  Hale ;  Arthur  L.  Day,  VerAon 
Kellogg,  John  C.  Merriam,  Charles  D.  Walcott. 

Subcommittee  on  physical  exhibits :  Chairman,  J.  S.  Ames ;  W.  D.  Cairns, 
C.  E.  Mendenhall,  R.  G.  D.  Richardson,  Frank  Schlesinger,  Joel  Stebbins, 
Oswald  Veblen,  H.  W.  Webb. 

TECHNICAL  COMMITTEES 

Committee  on  Concilium  Bibliographicum :  Chairman,  Vernon  Kellogg ;  May- 
nard M.  Metcalf,  J.  R.  Schramm,  J.  David  Thompson. 

Committee  on  conservation  of  natural  resources  (acting  as  the  research 
council  section  of  the  executive  committee  on  natural  resources  of  the  American 
Association  for  the  Advancement  of  Science,  the  National  Academy  of  Sciences, 
and  the  National  Research  Council)  :  Chairman,  John  C.  Merriam;  J.  McKeen 
Cattell,  John  M.  Clarke,  Vernon  Kellogg,  C.  E.  McClung. 

Committee  on  cooperation  with  Research  Corporation :  Chairman,  F.  G.  Cot- 
trell,  director,  Fixed  Nitrogen  Research  Laboratory,  United  States  Department 
of  Agriculture,  American  University,  Washington,  D.  C. ;  Maurice  Holland, 
J.  David  Thompson. 

Committee  on  international  auxiliary  language:  Chairman,  F.  G.  Cottrell. 

Committee  on  Patent  Office:  Chairman,  Edwin  J.  Prindle,  111  Broadway, 
New  York  City ;  L.  H.  Baekeland,  W.  F.  Durand,  Thomas  Ewing,  Frederick  P. 
Fish,  Reid  Hunt,  R.  A.  Millikan,  M.  I.  Pupin,  S.  W.  Stratton,  C.  P.  Townsend. 

Trustees  for  publication  of  International  Critical  Tables:  Chairman,  George 
P.  Adamson,  president.  General  Chemical  Co.,  40  Rector  Street,  New  York  City; 
secretary  pro  tempore,  W.  M.  Corse ;  Edward  B.  Craft,  H.  E.  Howe,  Frank  B. 
Jewett,  Hugh  K.  Moore,  Charles  L.  Reese,  Julius  Stieglitz. 

Editorial  board  for  publication  of  International  Critical  Tables:  Chairman, 
E.  W.  Washburn;  George  K.  Burgess,  Saul  Dushman,  John  Johnston,  S.  C. 
Lind,  C.  E.  Mendenhall,  R.  B.  Moore. 

Advisory  committee  to  American  commissioner  on  Annual  Tables  of  Con- 
stants and  Numerical  Data :  Chairman,  William  Duane ;  H.  E.  Howe,  Frank  B. 
Jewett,  C.  E.  K.  Mees,  John  F.  Thompson. 
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Committee  on  radio  talks:  Chairman,  W.  E.  Tisdale,  executive  secretary, 
division  of  physical  sciences,  National  Research  Council,  Washington,  D.  C, ; 
Albert  L.  Barrows. 

Committee  on  the  wear  of  textiles :  Chairman,  W.  M.  Corse ;  John  Bancroft, 
Spalding  Bartlett,  Miss  Miriam  Birdseye,  Austin  Cheney,  Miss  Agnes  Craig, 
Miss  Doris  Shumaker,  E.  D.  Walen. 

Committee  of  apparatus  makers  and  users :  Executive  committee — Chairman, 
W.  D.  Collins,  chief,  Quality  of  Water  Division,  United  States  Geological  Sur- 
vey, Washington,  D.  C. ;  Secretary,  Paul  Moore ;  George  K.  Burgess,  W.  M. 
Corse,  M.  E.  Leeds,  F.  K.  Richtmyer,  John  Roberts.  Members  at  large — Arthur 
L.  Day,  L.  A.  Jones,  H.  Kellner,  Herbert  E.  Ives,  H.  B.  Williams,  Representa- 
tives of  member  organizations — F.  G.  Breyer,  Ameriqan  Society  for  Testing 
Materials ;  H.  B.  Brooks,  George  K.  Burgess,  United  States  Bureau  of  Stand- 
ards ;  W.  D.  Coblentz,  Optical  Society  of  America ;  W.  D.  Collins,  American 
Chemical  Society ;  J.  J.  Crowe,  American  Society  for  Steel  Treating ;  James 
Ely,  A.  W.  Hall,  E.  E.  Kimble,  M.  E.  Leeds,  H.  G.  Ott,  J.  M.  Roberts,  Associa- 
tion of  Scientific  Apparatus  Manufacturers  of  the  United  States  of  America; 
R.  M.  Meiklejohn,  Manufacturing  Chemists'  Association ;  F.  K.  Richtmyer, 
W.  E.  Tisdale,  National  Research  Council ;  representatives  of  the  American 
Physical  Society,  American  Institute  of  Electrical  Engineers,  American  Elec- 
trochemical Society,  American  Ceramic  Society,  and  the  Society  of  Automotive 
Engineers. 

Executive  committee  of  American  Geophysical  Union :  Chairman,  Harry 
Fielding  Reid,  professor  of  dynamic  geology  and  geography,  Johns  Hopkins 
University,  Baltimore,  Md. ;  vice  chairman,  H.  S.  Washington ;  secretary, 
William  Bowie;  C.  G.  Abbot,  J.  S.  Ames,  Louis  A.  Bauer,  R.  L.  Faris,  N.  H. 
Heck,  T.  A.  Jaggar,  jr.,  Maynard  M.  Metcalf,  R.  A.  Millikan,  James  F.  Norris, 
David  White,  J.  B.  Woodworth. 

REPRESENTATIVES  OF  THE  COUNCIL  ON  

Editorial  board  of  Proceedings  of  National  Academy  of  Sciences:  J.  S. 
Ames,  Gano  Dunn,  Ludvig  Hektoen,  Frank  B.  Jewett,  Vernon  Kellogg,  Maynard 
M.  Metcalf,  James  F.  Norris,  David  White,  R.  S.  Woodworth. 

Board  of  trustees  of  Science  Service:  C.  G.  Abbot,  Vernon  Kellogg,  Robert 
M.  Yerkes. 

Joint  commission  of  Swiss  Natural  Science  Association  and  National  Research 
Council  for  Management  of  Concilium  Bibliographicum :  Vernon  Kellogg. 

National  board  on  occupational  terminology:  L.  L.  Thurstone,  associate 
professor  of  psychology.  University  of  Chicago,  Chicago,  111. 

Advisory  committee  on  oceanography  of  the  Navy  Department:  William 
Bowie,  Chief  of  the  Division  of  Geodesy,  United  States  Coast  and  Geodetic 
Survey,  Washington,  D.  C. 

Crop  Protection  Institute:  Paul  Moore. 

RESEAPtCH  INFORMATION  SERVICE 
COMMITTEE  ON  RESEARCH   INFORMATION  SERVICE 

Chairman,  Vernon  Kellogg;  Ludvig  Hektoen,  Frank  B.  Jewett. 
Director,  J.  David  Thompson. 
Scientific  associate,  Paul  Moore. 
Technical  associate,  Callie  Hull. 
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I.  Division  of  Federal  Relations 

j  Chairman.  Charles  D.  Walcott. 
i  Vice  chairman,  George  Otis  Smith, 
j  Secretary,  Paul  Brockett. 

I  EXECUTIVE  COMMITTEE 

j  Chairman,  Charles  D.  Walcott;  vice  chairman,  George  Otis  Smith;  William 
iBowie,  George  K.  Burgess,  Brig.  Gen.  A.  A.  Fries. 

[|  members  of  the  division 

il 

I  EX  OFFICIO 

Paul  Brockett,  secretary  of  the  division;  assistant  secretary  in  charge  of 
i]t)uilding,  National  Academy  of  Sciences,  Washington,  D.  C. 
'!  The  President  of  the  United  States,  on  the  nomination  of  the  National 
Academy  of  Sciences,  has  designated  the  following  representatives  of  the  vari- 
3US  departments  to  act  as  members  of  this  division : 

DEPARTMENT  OF  STATE 

Wilbur  J.  Carr,  Assistant  Secretary  of  State. 

DEPARTMENT  OF  THE  TREASURY 

A.  M.  Stimson,  Assistant  Surgeon  General,  Public  Health  Service. 

DEPARTMENT  OF  WAR 

Lieut.  Col.  Edward  T.  Donnelly,  General  Staff,  United  States  Army. 
I   Maj.  Walter  O.  Boswell,  Military  Intelligence  Division,  United  States  Army. 
Lieut.  Col.  Harry  C.  Barnes,  Coast  Artillery,  United  States  Army. 
Col.  Joseph  F.  Siler,  Medical  Corps,  United  States  Army. 
Lieut.  Col.  Clarence  O.  Sherrill,  Engineer  Corps,  United  States  Army. 
Col.  Colden  L'H.  Ruggles,  Ordnance  Department,  United  States  Army. 

 ,  Signal  Corps,  United  States  Army. 

Capt.  R.  L.  Walsh,  Air  Service,  United  States  Army. 

Brig.  Gen.  A.  A.  Fries,  Chief,  Chemical  Warfare  Service,  United  States  Army. 

DEPARTMENT  OF  JUSTICE 

William  D.  Riter,  Assistant  Attorney  General. 

POST  OFFICE  DEPARTMENT 

Joseph  Stewart,  Special  Assistant  to  the  Attorney  General. 

DEPARTMENT  OF  THE  NAVY 

The  Director,  Intelligence  Division,  Office  of  Naval  Operations,  United  States 
Navy. 

The  Superintendent  of  the  Naval  Observatory,  Bureau  of  Navigation,  United 
States  Navy. 

The  Chief  of  the  Bureau  of  Yards  and  Docks,  United  States  Navy. 
The  Chief  of  the  Bureau  of  Ordnance,  United  States  Navy. 
The  Chief  of  the  Bureau  of  Construction  and  Repair,  United  States  Navy. 
The  Chief  of  the  Bureau  of  Engineering,  United  States  Navy. 
Rear-Admiral  Edward  R.  Stitt,  Surgeon  General,  and  Chief,  Bureau  of  Medi- 
cine and  Surgery,  United  States  Navy. 
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DEPARTMENT  OF  THB  INTERIOR 

William  A.  Kinnan,  First  Assistant  Commissioner,  Patent  OflSce. 
George  F.  Zook,  Specialist  in  Higher  Education,  Bureau  of  Education. 
George  Otis  Smith,  Director,  Geological  Survey. 

Elwood  Mead,  Commissioner,  Reclamation  Service.  : 
H.  Foster  Bain,  Director,  Bureau  of  Mines.  , 

DEPARTMENT  OF  AGRICULTURE 

C.  F.  Marvin,  Chief,  Weather  Bureau. 

J.  R.  Mohler,  Chief,  Bureau  of  Animal  Industry.  ! 
Karl  F.  Kellerman,  Physiologist  and  Associate  Chief,  Bureau  of  Plant  In-i 
dustry. 

E.  H.  Clapp,  Assistant  Forester,  Forest  Service. 

Frederick  B.  Power,  Pharmaceutical  Research  Chemist,  Bureau  of  Chemistry. 
Milton  Whitney,  Chief,  Bureau  of  Soils. 

L.  O.  Howard,  Entomologist  and  Chief,  Bureau  of  Entomology. 
E.  W.  Nelson,  Biologist  and  Chief,  Bureau  of  Biological  Survey. 
T.  H.  MacDonald,  Chief,  Bureau  of  Public  Roads. 

II.  Division  of  Foreign  Relations 

Chairman,  R.  A.  Millikan. 
Vice  chairman,  Wilbur  J.  Carr. 
Vice  chairman,  Vernon  Kellogg. 
Secretary,  Albert  L.  Barrows. 

EXECUTIVE  COMMITTEE 

Chairman,  R.  A.  Millikan;  vice  chairmen,  Wilbur  J.  Carr  and  Vernon  Kel- 
logg ;  Albert  L.  Barrows,  William  Bowie,  George  E.  Hale,  John  C.  Merriam. 

MEMBERS  OF  T^E  DIVISION 
EX  OFFICIO 

A.  A.  Michelson,  president,  National  Academy  of  Sciences ;  professor  of 
physics.  University  of  Chicago,  Chicago,  111. 

R.  A.  Millikan,  foreign  secretary.  National  Academy  of  Sciences;  director, 
Norman  Bridge  Laboratory  of  Physics,  California  Institute  of  Technology, 
Pasadena,  Calif. 

Chairman  of  the  executive  board  of  the  National  Research  Council  and 
chairmen  of  all  divisions. 

I  i  2 :  P 1 :  E  S  E  X  T  A  T I V  i:  S    OF — 
AMERICAN  ASSOCIATION  FOR  THB  ADVANCEMENT  OF  SCIENCE 

Burton  E.  Livingston,  professor  of  plant  physiology,  and  director,  laboratory 
of  plant  physiology,  Johns  Hopkins  University ;  permanent  secretary,  American 
Association  for  the  Advancement  of  Science,  Washington,  D.  C. 

AMERICAN    ACADEMY    OF    ARTS    AND  SCIENCES 

W.  M.  Wheeler,  professor  of  economic  entomology,  Bussey  Institution,  Forest 
Hills,  Mass. 

AMEKirAX   PHILOSOPHICAL  SOCIETY 

Robert  W.  Wood,  professor  of  experimental  physics,  Johns  Hopkins  Uni- 
versity, Baltimore,  Md. 
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DEPARTMENT  OF  STATE 

Wilbur  J.  Carr,  Assistant  Secretary  of  State,  Washington,  D.  C. 

DEPARTMENT  OF  THE  NAVY 

Rear  Admiral  Henry  H.  Hough,  director.  Intelligence  Division,  Office  of 
!^aval  Operations,  Washington,  D.  C. 

DEPARTMENT  OF  WAR 

Maj.  Walter  O.  Boswell,  general  staff,  Military  Intelligence  Division,  Wash- 
ington, D.  C. 

INTERNATIONAL  ASTRONOMICAL  UNION 

E.  W.  Brown,  professor  of  mathematics,  Yale  University,  New  Haven,  Conn. 

INTERNATIONAL  GEODETIC  AND  GEOPHYSICAL  UNION 

William  Bowie,  president,  section  on  geodesy,  International  Geodetic  and 
Geophysical  Union;  Chief,  Division  of  Geodesy,  United  States  Coast  and 
Geodetic  Survey,  Washington,  D.  C. 

W.  J.  Humphreys,  professor  of  meteorological  physics.  United  States  Weather 
Bureau,  Washington,  D.  C. 

C.  F.  Marvin,  vice  president,  section  on  meteorology.  International  Geodetic 
and  Geophysical  Union ;  Chief,  United  States  Weather  Bureau,  Washington, 
D.  C. 

Louis  A.  Bauer,  secretary,  section  on  terrestrial  magnetism  and  electricity. 
International  Geodetic  and  Geophysical  Union;  director,  department  of  ter- 
restrial magnetism,  Carnegie  Institution  of  Washington,  Washington,  D,  C. 

G.  W.  Littlehales,  vice  president,  section  on  physical  oceanography,  Inter- 
national Geodetic  and  Geophysical  Union;  hydrographic  engineer,  United 
States  Hydrographic  Office,  Washington,  D.  C. 

H.  S.  Washington,  vice  president,  section  on  volcanology.  International 
Geodetic  and  Geophysical  Union;  petrologist,  geophysical  laboratory,  Carnegie 
Institution  of  Washington,  Washington,  D.  C. 

INTERNATIONAL  UNION  OF  PURE  AND  APPLIED  CHEMISTRY 

Wilder  D.  Bancroft,  vice  president,  International  Union  of  Pure  and  Applied 
Chemistry ;  World  War  memorial  professor  of  physical  chemistry,  Cornell 
University,  Ithaca,  N.  Y. 

INTERNATIONAL   MATHEMATICAL  UNION 

E.  V.  Huntington,  professor  of  mechanics.  Harvard  University,  Cambridge, 
Mass. 

INTERNATIONAL  UNION  OF  PURE  AND  APPLIED  PHYSICS 

R.  A.  Millikan,  vice  president,  International  Union  of  Pure  and  Applied 
Physics;  director,  Norman  Bridge  Laboratory  of  Physics,  California  Institute 
of  Technology,  Pasadena,  Calif. 

INTERNATIONAL  UNION   OF  SCIENTIFIC  RADIOTELEGRAPH Y 

Louis  W.  Austin,  director,  laboratory  for  special  radio  transmission  research, 
conducted  jointly  by  the  United  States  Bureau  of  Standards  and  the  American 
section  of  the  International  Union  of  Scientific  Radio  Telegraphy,  United 
States  Bureau  of  Standards,  Washington,  D.  C. 
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INTERNATIONAL  BUREAU  OF  WEIGHTS  AND  MEASURES  i 

S.  W.  Stratton,  president,  Massachusetts  Institute  of  Technology,  Cambridg 
Mass. 

INTERNATIONAL  ELECTROTECHNICAL  COMMISSION 

C.  O.  Mailloux,  honorary  president,  International  Electroteehnical  Commi; 
sion,  111  Fifth  Avenue,  New  York  City.  ^ 

INTERNATIONAL  COMMISSION  ON  ILLUMINATION 

Edward  P.  Hyde,  Cleveland,  Ohio. 

Members  at  Large 

P.  G.  Agnew,  secretary,  American  Engineering  Standards  Committee,  21 
West  Thirty-ninth  Street,  New  York  City. 

Albert  L.  Barrows,  National    Research  Council,  Washington,  D.  C. 

L.  E.  Dickson,  professor  of  mathematics,  University  of  Chicago,  Chicago,  111 

Herbert  E.  Gregory,  Silliman  professor  of  geology,  Y^'ale  University ;  director 
Bernice  Pauahi  Bishop  Museum  of  Polynesian  Ethnology  and  Natural  History, 
Honolulu,  Hawaii. 

George  E.  Hale,  honorary  director,  Mount  Wilson  Observatory,  Carnegie 
Institution  of  Washington,  Pasadena,  Calif. 

Herbert  Hoover,  trustee  of  Stanford  University,  Stanford  University,  Calif. 

John  C.  Merriam,  president,  Carnegie  Institution  of  Washington,  Washing- 
ton, D.  C. 

Elihu  Root,  31  Nassau  Street,  New  York  City. 

W.  S.  Thayer,  emeritus  professor  of  medicine,  Johns  Hopkins  University, 
Baltimore,  Md. 

Augustus  Trowbridge,  professor  of  physics,  Princeton  University,  Princeton, 
N.  J. 

COMMITTEE 

Committee  on  Pacific  investigations:  Chairman,  Herbert  E.  Gregory. 

III.  Division  of  States  Relations 

Chairman,  A.  F.  Woods. 

Vice  chairman,  Albert  L.  Barrows. 

EXECUTIVE  COMMITTEE 

Chairman,  A.  F.  Woods ;  vice  chairman,  Albert  L.  Barrows ;  E.  W.  Allen, 
John  C.  Merriam,  T.  S.  Palmer. 

MEMBERS  OF  THE  DIVISION 

Aihprf  T.  Barrows.  National  Research  Council,  Washington,  D.  0. 

Representatives  of — 
division  of  educational  relations 

Vernon  Kellogg,  chairman,  division  of  educational  relations.  National 
Research  Council,  Washington,  D.  C. 

RESEARCH  INFORMATION  SERVICE 

J.  David  Thompson,  director,  research  information  service.  National  Re- 
search Council,  Washington,  D.  C. 
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DIVISION  OF  PHYSICAL  SCIENCES 

^  William  Bowie,  chief,  Division  of  Geodesy,  United  States  Coast  and 
Geodetic  Survey,  Wasliington,  D.  C. 

DIVISION   OF  ENGINEERING  AND   INDUSTRIAL  RESEARCH 

I  F.  Paul  Anderson,  director,  American  Society  of  Heating  and  Ventilating 
Engineers  Research  Laboratory,  care  of  United  States  Bureau  of  Mines,  Pitts- 
burgh, Pa. 

DIVISION   OF  CHEMISTRY   AND   CHEMICAL  TECHNOLOGY 

Charles  L.  Parsons,  secretary,  American  Chemical  Society,  1709  G  Street 
i  NW.,  Washington,  D.  C. 

DIVISION  OF  GEOLOGY  AND  GEOGRAPHY 

Edward  B.  Mathews,  professor  of  mineralogy  and  petrography,  Johns  Hop- 
kins University ;  State  geologist  of  Maryland ;  director.  State  Weather  Service, 
Baltimore,  Md. 

DIVISION  OF  MEDICAL  SCIENCES 

j  G.  W.  McCoy,  director,  Hygienic  Laboratory,  United  States  Public  Health 
'  Service,  Washington,  D.  C. 

DIVISION  OF  BIOLOGY  AND  AGRICULTURE 

Jacob  G.  Lipman,  director,  New  Jersey  Agricultural  Experiment  Station, 
New  Brunswick,  N.  J. 

DIVISION  OF  ANTHROPOLOGY  AND  PSYCHOLOGY 

A.  V.  Kidder,  professor  of  archaeology,  Phillips  Academy,  Andover,  Mass. 

ASSOCIATION  OF  AMERICAN  STATE  GEOLOGISTS 

Wilbur  A.  Nelson,  State  geologist  of  Tennessee,  Nashville,  Tenn. 

SOCIETY  OF  AMERICAN  FORESTERS 

F.  W.  Besley,  State  forester  of  Maryland,  Baltimore,  Md. 

Members  at  Large 

E.  W.  Allen,  chief.  Office  of  Experiment  Stations,  United  States  Department 
of  Agriculture,  Washington,  D.  C. 

E.  D.  Ball,  Director  of  Scientific  Work,  United  States  Department  of  Agri- 
culture, Washington,  D.  C. 

John  M.  Clarke,  State  geologist  and  paleontologist ;  director.  State  Museum, 
Education  Building,  Albany,  N.  Y.* 

Frank  W.  DeWolf,  chief  geologist,  Boyd  Oil  Co.,  1320  Kirbv  Building:,  Dallas. 
Tex. 

Henry  S.  Graves,  provost,  dean  of  the  School  of  Forestry,  and  Sterling 
professor  of  forestry,  Yale  University,  New  Haven,  Conn. 

A.  R.  Mann,  dean.  New  York  State  College  of  Agriculture,  Ithaca,  N.  Y. 

John  C.  Merriam,  president,  Carnegie  Institution  of  Washington,  Washing- 
ton, D.  C. 

H.  F.  Moore,  Linville  Falls,  N.  C. 

T.  S.  Palmer,  expert  in  game  conservation,  United  States  Biological  Survey, 
Washington,  D.  C. 

R.  A.  Pearson,  president,  Iowa  State  College,  Ames,  Iowa. 

A.  F.  Woods,  president.  University  of  Maryland,  College  Park,  Md. 


Deceased. 
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COMMITTEE 

Committee  on  study  of  achievement  in  research  under  State  auspices: 
Chairman,  T.  S.  Palmer. 

IV.  Division  of  Educational  Relations 

Chairman,  Vernon  Kellogg. 
Secretary,  Albert  L.  Barrows. 

EXECUTIVE  COMMITTEE 

Chairman,  Vernon  Kellogg ;  S.  P.  Capen,  Donald  J.  Cowling,  Graham  Edgar, 
C.  R.  Mann,  John  C.  Merriam,  H.  W.  Tyler,  A.  F.  Woods. 

MEMBERS  OF  THE  DIVISION 

Vernon  Kellogg,  permanent  secretary.  National  Research  Council,  Washing- 
ton, D.  C. 

EX  OFFICIO 

Simon  Flexner,  chairman,  research  fellowship  board  in  physics,  chemistry, 
and  mathematics,  National  Research  Council;  director  of  research  laboratory. 
Rockefeller  Institute  for  Medical  Research,  Sixty-sixth  Street  and  Avenue  A, 
New  York  City. 

Frederick  P.  Gay,  chairman,  medical  fellowship  board,  National  Research 
Council;  professor  of  bacteriology,  Columbia  University,  New  York  City. 

Frank  R.  Lillie,  chairman,  board  of  national  research  fellowships  in  the 
biological  scienc^^  National  Research  Council;  professor  of  embryology, 
University  of  Chicago,  Chicago,  111. 

Representations  of — 

association  of  land-grant  colleges 

A.  F.  Woods,  preside;nt.  University  of  Maryland,  College  Park,  Md. 

AMERICAN  ASSOCIATION   OF  UNIVERSITY  PROFESSORS 

W.  A.  Oldfather,  professor  of  classics,  University  of  Illinois,  Urbana,  IH 

AMERICAN  COUNCIL  ON  EDUCATION 

C.  R.  Mann,  director,  American  Council  on  Education ;  chairman,  advisory 
board  of  the  operations  and  training  division  of  the  General  Staf^,  United 
States  Army,  Washington,  D.  C. 

ASSOCIATION  OF  AMERICAN  COLLEGES 

Donald  J.  Cowling,  president,  Carleton  College,  Northfield,  Minn. 

ASSOCIATION  OF  AMERICAN  UNIVERSITIES 

James  R.  Angell,  president,  Yale  University,  New  Haven,  Conn. 

NATIONAL  ASSOCIATION  OF  STATE  UNIVERSITIES 

Frank  L.  McVey,  president,  University  of  Kentucky,  Lexington,  Ky. 

UNITED  STATES  BUREAU  OF  EDUCATION 

George  F.  Zook,  specialist  in  higher  education.  United  States  Bureau  of 
Education,  Washington,  D.  C. 
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Members  at  liAUGEj 

Frank  Aydelotte,  president,  Swarthmore  College,  Swarthmore,  Pa. 

S.  P.  Capen,  chancellor.  University  of  Buffalo,  Buffalo,  N.  Y. 

F.  B.  Dains,  professor  of  chemistry,  University  of  Kansas,  Lawrence,  Kans. 

W.  F.  Durand,  emeritus  professor  of  mechanical  engineering,  Sta^iford 
University ;  president,  American  Society  of  Mechanical  Engineers,  29  West 
Thirty-ninth  Street,  New  York  City. 

Graham  Edgar,  director  of  research.  Ethyl  Gasoline  Corporation,  Dayton, 
Ohio. 

Abraham  Flexner,  secretary,  General  Education  Board,  61  Broadway,  New 
York  City. 

John  C.  Merriam,  president,  Carnegie  Institution  of  Washington,  Wash- 
ington, D.  C. 

Robert  I.  Rees,  assistant  vice  president,  American  Telephone  &  Telegraph 
Co.,  195  Broadway,  New  York  City. 

C.  E.  Seashore,  dean  of  graduate  college,  professor  of  psychology,  and  head 
of  the  department  of  philosophy  and  psychology.  University  of  Iowa,  Iowa 
City,  Iowa. 

H.  W.  Tyler,  Walker  professor  of  mathematics,  Massachusetts  Institute  of 
Technology,  Cambridge,  Mass. 

Maynard  M.  Metcalf,  liaison  member  from  the  division  of  biology  and 
agriculture ;  chairman,  division  of  biology  and  agriculture,  National  Research 
[  Council,  Washington,  D.  C. 

COMMITTEES 

Committee  on  honors  courses :  Chairman,  Vernon  Kellogg. 
Committee  on  survey  of  educational  institutions  for  the  deaf:  Chairman, 
Vernon  Kellogg. 

V.  Division  of  Physic-vx  Sciences 

Chairman,  J.  S.  Ames. 

Vice  chairman,  F.  K.  Richtmyer. 

Executive  secretary,  W.  E.  Tisdale. 

EXECUTIVE  COMMITTEE 

Chairman,  J.  S.  Ames;  vice  chairman,  F.  K.  Richtmyer;  Paul  D.  Foote, 
Leigh  Page,  F.  K.  Richtmyer,  Oswald  Veblen. 

MEMBERS    OF    THE  DIVISION 

Representatives  of  Societies 

AMERICAN  astronomical  SOCIETY 

E.  W.  Brown,  Sterling  professor  of  mathematics,  Yale  University,  New 
Haven,  Conn. 

Edwin  B.  Frost,  director,  Yerkes  Observatory,  University  of  Chicago,  Wil- 
liams Bay,  Wis. 

Harlow  Shapley,  Paine  professor  of  practical  astronomy,  and  director, 
Harvard  College  Observatory,  Harvard  University,  Cambridge,  Mass. 
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AMERICAN   PHYSICAL  SOCIETY 

Paul  D.  Foote,  physicist,  United  States  Bureau  of  Standards,  Washing- 
ton, D.  C. 

H.  G.  Gale,  professor  of  physics,  and  dean,  Ogden  Graduate  School  of 
Science,  University  of  Chicago,  Chicago,  111. 

C.  E.  Mendenhall,  professor  of  physics,  University  of  Wisconsin,  Madison, 
Wis. 

Dayton  C.  Miller,  professor  of  physics.  Case  School  of  Applied  Science, 
Cleveland,  Ohio. 

H.  M.  Randall,  professor  of  physics,  and  director  of  the  physical  laboratory. 
University  of  Michigan,  Ann  Arbor,  Mich. 

John  T.  Tate,  professor  of  physics.  University  of  Minnesota,  Minneapolis, 
Minn. 

AMERICAN  MATHEMATICAL  SOCIETY 

Hans  F.  Blichfeldt,  professor  of  mathematics,  Stanford  University,  Stanford 
University,  Calif. 

Luther  P.  Eisenhart,  professor  of  mathematics,  Princeton  University,  Prince- 
ton, N.  J. 

E.  V.  Huntington,  professor  of  mechanics.  Harvard  University,  Cambridge, 
Mass. 

MATHEMATICAL  ASSOCIATION  OP  AMERICA 

H.  L.  Rietz,  professor  of  mathematics.  University  of  Iowa,  Iowa  City,  Iowa. 

OPTICAL  SOCIETY  OF  AMERICA 

Fred  E.  Wright,  petrologist,  geophysical  laboratory,  Carnegie  Institution 
of  Washington,  Washington,  D.  C. 

RliiPRBSBNTATIVES  OP  THEi  DIVISION  OF  FEDERAL  RELATIONS 

William  Bowie,  Chief,  Division  of  Geodesy,  United  States  Coast  and  Geo- 
detic Survey,  Washington,  D.  C. 

Members  at  Large 

J.  S.  Ames,  dean  of  the  college  faculty,  professor  of  physics  and  director  of 
the  physical  laboratory,  Johns  Hopkins  University;  chairman  of  the  division, 
National  Research  Council,  Washington,  D.  C. 

S.  J.  Barnett,  research  associate  in  physics  of  the  Carnegie  Institution  of 
Washington,  California  Institute  of  Technology,  Pasadena,  Calif. 

Gilbert  A.  Bliss,  professor  of  mathematics.  University  of  Chicago,  Chi- 
cago, 111. 

Karl  T.  Compton,  professor  of  physics,  Princeton  University,  Princeton,  N.  J. 
Bergen  Davis,  professor  of  physics,  Columbia  University,  New  York  City. 
Leigh  Page,  professor  of  mathematical  physics,  Yale  University,  New  Haven, 
Conn. 

George  B.  Pegram,  dean  of  the  faculty  of  applied  science,  and  professor  of 
physics,  Columbia  University,  New  York  City. 

F.  K.  Richtmyer,  professor  of  physics,  Cornell  University,  Ithaca,  N.  Y. 

F.  A.  Saunders,  professor  of  physics,  Harvard  University,  Cambridge,  Mass. 

Augustus  Trowbridge,  professor  of  physics,  Princeton  University,  Prince- 
ton, N.  J. 


ORGANIZATION  OF  RESKAKCH  COUNCIL 


79 


COMMITTEES 

BLXKCUTIVB  COMMITTEES  OF  AMERICAN   SECTIONS   OF  INTERNATIONAL  UNIONS 

International  Astronomical  Union :  Chairman,  E.  W.  Brown. 

International  Mathematical  Union :  Chairman,  E.  V.  Huntington. 

International  Union  of  Pure  and  Applied  Physics :  Chairman,  R.  A.  Millikan, 
director,  Norman  Bridge  Laboratory  of  Physics,  California  Institute  of  Tech- 
nology, Pasadena,  Calif. 

International  Union  of  Scientific  Radiotelegraphy :  Chairman,  L.  W.  Austin, 
director,  laboratory  for  special  radio  transmission  research,  United  States 
Bureau  of  Standards,  Washington,  D.  C. 

ADMINISTRATIVE!  COMMITTEES 

Committee  on  revolving  fund  for  publication  of  mathematical  books :  Chair- 
man, George  D.  BirkhofP,  professor  of  mathematics.  Harvard  University,  Cam- 
bridge, Mass. 

RESEARCH  COMMITTEES 

Committee  on  algebraic  numbers :  Chairman,  H.  S.  Vandiver,  assistant  pro- 
fessor of  mathematics,  Cornell  University,  Ithaca,  N.  Y. 

Committee  on  analysis  situs :  Chairman,  J.  W.  Alexander,  assistant  professor 
of  mathematics,  Princeton  University,  Princeton,  N.  J. 

Committee  on  electrical  discharge  through  gases :  Chairman,  John  Zeleny, 
professor  of  physics,  Yale  University,  New  Haven,  Conn. 

Committee  on  hydrodynamics :  Chairman,  Francis  D.  Murnaghan,  associate 
professor  of  applied  mathematics,  Johns  Hopkins  University,  Baltimore,  Md. 

Committee  on  ionization  potentials  and  related  subjects :  Chairman,  Paul  D. 
Foote. 

Committee  on  line  spectra  of  the  elements :  Chairman,  Henry  N.  Russell, 
professor  of  astronomy  and  director  of  the  observatory,  Princeton  University, 
Princeton,  N.  J. 

Committee  on  radiation  in  gases :  Chairman,  Edwin  C.  Kemble,  instructor  in 
physics.  Harvard  University,  Cambridge,  Mass. 

Committee  on  rational  transformations:  Chairman,  Virgil  Snyder,  professor 
of  mathematics,  Cornell  University,  Ithaca,  N.  Y. 

Committee  on  the  relation  between  physics  and  the  medical  sciences :  Chair- 
man, J.  S.  Ames. 

Subcommittee  on  biological  properties  of  light :  Chairman,  Frederick  L. 
Gates,  Rockefeller  Institute  for  Medical  Research,  New  York  City. 

Subcommittee  on  chemiluminescence :  Chairman,  E.  Newton  Harvey,  pro- 
fessor of  physiology,  Princeton  University,  Princeton,  N.  J. 

Subcommittee  on  molecular  physics:  Chairman,  P.  Lecomte  du  Nouy, 
Reckofeller  Institute  for  Medical  Research,  New  York  City. 
Committee  on  vision  and  photobiology :   Chairman,  W.  T.  Bovie,  assistant 
professor  of  biophysics.  Harvard  University,  Cambridge,  Mass. 

Committee  on  X-rays  and  radioactivity:  Chairman,  Arthur  H.  Compton, 
professor  of  physics.  University  of  Chicago,  Chicago,  111. 

VI.  Division  of  Engineering  and  Industeial  Research 

(Fnglneering  Societies  Building,,  29  West  Thirty-ninth  Street,  New  York  City) 

Chairman,  Frank  B.  Jewett. 
Vice  chairman,  Galen  H.  Clevenger. 
Vice  chairman,  Edward  B.  Craft. 
Director,  Maurice  Holland. 
Secretary,  William  Spraragen. 
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EXECUTIVE  COMMITTEE 

Chairman,  Frank  B.  Jewett ;  vice  chairmen,  Galen  H.  Clevenger  and  Edward 
B.  Craft;  C.  A.  Adams,  Gano  Dunn,  D.  S.  Jacobus. 

MEMBERS  OF  THE  DIVISION 

Frank  B.  Jewett,  vice  president,  Western  Electric  Co,,  195  Broadway,  New 
York  City. 

Edw^ard  B.  Craft,  chief  engineer,  Western  Electric  Co.,  463  West  Street,  New 
York  City. 

Representativeis  of  Societies 
american  society  of  civil  engineers 

George  T.  Seabury,  ex  officio,  secretary,  American  Society  of  Civil  Engineers, 
29  West  Thirty-ninth  Street,  New-  York  City. 

Henry  Goldmark,  consulting  engineer,  103  Park  Avenue,  New  York  City. 

William  K.  Hatt,  head  of  school  of  civil  engineering,  and  director,  materials 
testing  laboratory,  Purdue  University,  Lafayette,  Ind. 

H.  Hobart  Porter,  president,  American  Water  Works  and  Electric  Co.,  52 
William  Street,  New  York  City. 

AMERICAN  INSTITUTE  OF  MINING  AND  METALLURGICAL  ENGINEERS 

F.  F.  Sharpless,  ex  officio,  secretary,  American  Institute  of  Mining  and 
Metallurgical  Engineers,  29  West  Thirty-ninth  Street,  New  York  City. 

W.  Spencer  Hutchinson,  professor  of  mining,  Massachusetts  Institute  of 
Technology,  Cambridge,  Mass. 

R.  B.  Moore,  general  manager.  Dorr  Co.,  247  Park  Avenue,  New  York  City. 

Arthur  L.  Walker,  professor  of  metallurgy,  school  of  mines,  Columbia  Uni- 
versity, New  York  City. 

AMERICAN   SOCIETY  OF  MECHANICAL  ENGINEERS 

Calvin  W.  Rice,  ex  officio,  secretary,  American  Society  of  Mechanical  Engi- 
neers, 29  West  Thirty-ninth  Street,  New  York  City. 

Albert  Kingsbury,  Kingsbury  Machine  Works,  4314  Tackawanna  Street, 
Frankford,  Philadelphia,  Pa. 

George  A.  Orrok,  consulting  engineer,  124  East  Fifteenth  Street,  New  York 
City 

R.  J.  S.  Pigott,  mechanical  engineer,  Stevens  &  Wood,  120  Broadway,  New 
York  City. 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS 

F.  L.  Hutchinson,  ex  officio,  secretary,  American  Institute  of  Electrical  En- 
gineers, 29  West  Thirty-ninth  Street,  New  York  City. 

Bancroft  Gherardi,  vice  president,  American  Telephone  &  Telegraph  Co., 
195  Broadway,  New  York  City. 

A.  E.  Kennelly,  professor  of  electrical  engineering,  Harvard  University,  Cam- 
bridge, Mass. 

E.  W.  Rice,  jr.,  honorary  chairman,  board  of  directors.  General  Electric  Co., 
Schenectady,  N.  Y. 

AMERICAN   SOCIETY   OF  REFRIGERATING  ENGINEERS 

Fred  E.  Matthews,  consulting  mechanical  engineer,  269  Leonia  Avenue, 
Leonia,  N.  J. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

-  Guilllaem  Aertsen,  Bethlehem  Steel  Co.,  122  South,  Michigan  Avenue,  Chi- 
cago, 111. 

J.  A.  Capp,  chief,  testing  laboratory,  General  Electric  Co.,  Schenectady,  N.  Y. 

AMERICAN  SOCIETY  FOR  STEEL  TREATING 

A.  E.  White,  professor  of  metallurgical  engineering,  and  director,  department 
of  engineering  research,  University  of  Michigan,  Ann  Arbor,  Mich. 

AMERICAN  SOCIETY  OF  HEATING  AND  VENTILATING  ENGINEERS 

F.  Paul  Anderson,  dean  of  engineering.  University  of  Kentucky,  Lexing- 
ton, Ky. 

ILLUMINATING  ENGINEERING  SOCIETY 

Dugald  C.  Jackson,  professor  of  electric  power  production  and  distribution, 
Massachusetts  Institute  of  Technology,  Cambridge,  Mass. 

WESTERN  SOCIETY  OP  ENGINEERS 

Edmond  O.  Schweitzer,  chief  testing  engineer,  Commonwealth  Edison  Co., 
28  North  Market  Street,  Chicago,  111. 

SOCIETY    OF   AUTOMOTIVE  ENGINEERS 

B.  B.  Bachman,  engineer,  Autocar  Co.,  Ardmore,  Pa. 

F.  W.  Davis,  consulting  engineer,  Metz  Building,  Waltham,  Mass. 

AMERICAN  WELDING  SOCIETY 

Henry  M.  Hobart,  consulting  engineer,  General  Electric  Co.,  Schenectady,  N.  Y. 

Members  at  Large 

Edward  Dean  Adams,  financier,  598  Madison  Avenue,  New  York  City. 
George  K.  Burgess,  Director,  United  States  Bureau  of  Standards,  Wash- 
ington, D.  C. 

John  R.  Freeman,  consulting  engineer,  815  Grosvernor  Building,  Provi- 
dence, R.  I. 

W.  H.  Fulweiler,  United  Gas  Improvement  Co.,  319  Arch  Street,  Phila- 
delphia, Pa. 

F.  P.  Gilligan,  secretary-treasurer,  Henry  Souther  Engineering  Co.,  Hart- 
ford, Conn. 

Frederick  L.  Hoffman,  dean  of  the  advanced  department,  Babson  Institute, 
Wellesley  Hills,  Mass. 

Sullivan  W.  Jones,  chairman,  structural  service  committee,  American 
Institute  of  Architects,  19  West  Forty-fourth  Street,  New  York  City. 

Elbert  C.  Lathrop,  vice  president  and  treasurer,  Samuel  P.  Sadtler  &  Son 
(Inc.),  210  South  Thirteenth  Street,  Philadelphia,  Pa. 

Paul  M.  Lincoln,  ijrofessor  of  electrical  engineering,  and  director  of  the 
school  of  electrical  engineering,  Cornell  University,  Ithaca,  N.  Y. 

Arthur  D.  Little,  president,  Arthur  D.  Little  (Inc.),  Cambridge,  Mass. 

Charles  F.  Loweth,  chief  engineer,  Chicago,  Milwaukee  &  St.  Paul  Rail- 
road Co.,  Chicago,  111. 

Thomas  H.  MacDonald,  Chief,  United  States  Bureau  of  Public  Roads,  Wash- 
ington, D.  C. 
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Anson  Marston,  dean  of  engineering,  and  director  of  the  engineering  experi- 
ment station,  Iowa  State  College,  Ame;^',  Iowa. 

H.  F.  Moore,  research  professor  of  engineering  materials,  University  of 
Illinois,  Urbana,  111. 

Hermann  von  Schrenk,  consulting  timber  engineer.  Tower  Grove  and  Flad 
Avenues,  St.  Louis,  Mo. 

Ambrose  Swasey,  president,  Warner  &  Swasey  Co.,  Cleveland  Ohio. 

F.  P.  Veitch,  chemist  in  charge  of  leather  and  paper  laboratory.  United 
States  Bureau  of  Chemistry,  Washington,  D.  C. 

E.  D.  Walen,  Cotton  Research  Co.  (Inc.),  1020  Washington  Street,  Boston, 
Mass. 

A  representative  of  the  Division  of  Federal  Relations. 

Advisory  Boards 

Advisory  board  on  civil  engineering  research. — Sponsored  by  the  American 
Society  of  Civil  Engineers.  Chairman,  Robert  E.  Horton,  consulting  hydraulic 
engineer,  R.  F.  D.  No,  1,  Voorheesville,  N.  Y. 

Advisory  hoard  on  mining  and  metallurgical  engineering  research. — Sponsored 
by  the  American  Institute  of  Mining  and  Metallurgical  Engineers. 

Advisory  hoard  on  mechanical  engineering  research. — Sponsored  by  the 
American  Society  of  Mechanical  Engineers.  Chairman,  Walter  Rautenstrauch, 
vice  president  and  general  manager.  Liberty  Yeast  Co.,  56  West  Forty-fifth 
Street,  New  York  City. 

Advisory  hoard  on  electrical  engineering  research. — Sponsored  by  the  Ameri- 
can Institute  of  Electrical  Engineers.  Chairman,  John  B.  Whitehead,  professor 
of  electrical  engineering  and  dean  of  the  engineering  faculty,  Johns  Hopkins 
University,  Baltimore,  Md. 

Advisory  hoard  on  testing  materials. — Executive  committee  of  the  American 
Society  for  Testing  Materials.    Chairman,  Guilliaem  Aertsen. 

Am&t^ican  Bureau  of  Welding. — Advisory  board  on  welding  research,  spon- 
sored by  the  American  Welding  Society.    Director,  C.  A.  Adams. 

COMMITTEES 

Committee  on  electric  arc  welding:  Chairman,  Henry  M.  Hobart. 
Committee  on  resistance  welding:  Chairman,  Hermann  Lemp,  General  Elec- 
tric Co.,  Erie,  Pa. 

Committee  on  welding  wire  specifications:  Chairman,  C.  A.  McCune,  Page 
Steel  &  Wire  Co.,  Bridgeport,  Conn. 

Committee  on  specifications  of  steel  to  be  welded :  Chairman,  W.  J.  Beck^ 
American  Rolling  Mill  Co.,  Middletown,  Ohio. 

Committee  on  thermit  welding:  Chairman,  J.  H.  Deppeler,  Metal  &  Thermit 
Corporation,  92  Bishop  Street,  Jersey  City,  N.  J. 

Committee  on  gas  welding:  Chairman,  S.  W.  Miller,  Union  Carbide  and 
Carbon  Research  Laboratories,  Long  Island  City,  N.  Y. 

Committee  on  welded  rail  joints :  Chairman,  George  K.  Burgess. 

Advisory  hoard  on  highway  research. — Chairman,  A.  N.  Johnson,  dean,  Engi- 
neering College,  University  of  Maryland,  College  Park,  Md. ;  director,  C.  H. 
Upham,  State  highway  engineer,  Raleigh,  N.  C. 

COMMITTEES 

Committee  on  character  and  use  of  road  material :  Chairman,  H.  S.  Matti- 
more,  engineer  of  tests,  Pennsylvania  State  Highway  Department,  Harrisburg, 
Pa. 
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Committee  on  economic  theory  of  highway  improvement:  Chairman,  T.  R. 
Agg,  professor  of  engineering,  Iowa  State  College,  Ames,  Iowa. 
Committee  on  highway  bridges. 

Committee  on  structural  design  of  roads:  Chairman,  A.  T.  Goldbeck,  en- 
gineer of  tests.  United  States  Bureau  of  Public  Roads,  Washington,  D  C. 

Committee  on  highway  maintenance:  Chairman,  W.  H.  Root,  maintenance 
engineer,  Iowa  State  Highway  Department,  Ames,  Iowa. 

Committee  on  highway  finances:  Chairman,  J.  G.  McKay,  United  States 
Bureau  of  Public  Roads,  Washington,  D.  C. 

Committee  on  highway  traffic  analysis:  Chairman,  G.  E.  Hamlin,  Connecticut 
Highway  Commission,  Hartford,  Conn. 

OTHEE  COMMITTEES  OF  THE  DIVISION 

Committee  on  electrical  core  losses :  Chairman,  A.  E.  Kennelly. 

Committee  on  electrical  insulation :  Chairman,  J.  B.  Whitehead,  professor 
of  electrical  engineering  and  dean  of  the  engineering  faculty,  Johns  Hopkins 
University,  Baltimore,  Md. 

Committee  on  fatigue  phenomena  of  metals:  Chairman,  H.  F.  Moore,  re- 
search professor  of  engineering  materials,  University  of  Illinois,  Urbana,  111. 

Committee  on  hardness  testing  of  materials :  Chairman,  A.  E.  Bellis,  Bellis 
Heat  Treating  Co.,  New  Haven,  Conn. 

Committee  on  industrial  lighting:  Honorary  chairman,  Thomas  A.  Edison, 
West  Orange,  N.  J. ;  chairman,  Dugald  C.  Jackson,  professor  of  electrical  engi- 
neering, Massachusetts  Institute  of  Technology,  Cambridge,  Mass. 

Committee  on  marine  piling  investigations  (joint  committee  with  divisions  of 
chemistry  and  chemical  technology  and  biology  and  agriculture)  :  Chairman, 
R.  T.  Betts,  chief  engineer,  Robbins-Ripley  Co.,  50  Church  Street,  New  York 
City. 

Committee  on  molding  sand:  Chairman,  W.  M.  Saunders,  Saunders  &  Frank- 
lin, chemists,  Providence,  R.  I. 

Executive  committee :  Chairman,  W.  M.  Saunders. 

Subcommittee  on  finances :  Chairman,  R.  A.  Bull,  consulting  engineer, 

639  Diversey  Parkway,  Chicago,  111. 
Subcommittee  on  publicity :  C.  E.  Hoyt,  secretary-treasurer,  American 

Foundrymen's  Association,  140  South  Dearborn  Street,  Chicago,  111. 
Subcommittee  on  geological  surveys :  Chairman,  Henry  Ries,  professor  of 

economic  geology,  Cornell  University,  Ithaca,  N.  Y. 
Subcommittee  on  conservation  and  reclamation :  Chairman,  Fred  L.  Wolf, 

Ohio  Brass  Co.,  Mansfield,  Ohio. 
Subcommittee  on  standard  methods  for  testing  molding  sands :  Chairman, 
Henry  Ries. 

Committee  on  heat  transmission:  Chairman,  W.  H.  Carrier,  president,  Car- 
rier Engineering  Corporation,  Newark,  N.  J. 

Executive  committee :  Chairman,  W.  H.  Carrier. 

Subcommittee  on  temperature  measurements:  Chairman,  H.  C.  Dickinson, 
chief  physicist  and  chief,  division  of  heat  and  power.  United  States 
Bureau  of  Standards,  Washington,  D.  C. 
Subcommittee  on  nomenclature  and  definitions :  Chairman,  E.  F.  Mueller, 

United  States  Bureau  of  Standards,  Washington,  D.  C. 
Subcommittee  on  heat  transfer  of  building  and  insulating  materials: 

Chairman,  Fred  E.  Matthews. 
Subcommittee  on  heat  transmission  between  fluids  and  solids :  Chairman, 
Harvey  N.  Davis,  professor  of  mechanical  engineering.  Harvard  Uni- 
versity, Cambridge,  Mass. 
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REPRESENTATIVES  OF  THE  DIVISION  ON  

Committees  of  the  American  Society  for  Testing  Materials : 
Committee  A-8  on  magnetic  analysis:  R.  L.  Sanford,  physicist,  United 

States  Bureau  of  Standards,  Washington,  D.  C. 
Committee  for  the  investigation  of  sulphur  and  phosphorus  in  steel :  J.  H. 

Hall,  metallurgical  engineer,  Taylor-Wharton  Iron  &  Steel  Co.,  High 

Bridge,  N.  J. 

Joint  committee  of  Bureau  of  Mines  and  Bureau  of  Standards  on  rock  drill 
steel :  Bradley  Stoughton,  consulting  engineer,  10  East  Forty-fourth  Street,  New 
York  City. 

Committee  on  ferrous  metals  advisory  to  the  Bureau  of  Standards :  Enrique 
Touceda,  George  S.  Webster. 

VII.  Division  of  Chemistry  and  Chemical  Technology 

Chairman,  James  F.  Norris. 
Vice  chairman,  William  J.  Hale. 

EXECUTIVE  COMMITTEE 

Chairman,  James  F.  Norris ;  vice  chairman,  William  J.  Hale ;  W.  D.  Bigelow, 
S.  C.  Lind,  Charles  L.  Reese,  E.  W.  Washburn,  J.  Enrique  Zanetti. 

members  op  the  division 

William  J.  Hale,  director,  organic  chemical  research,  Dow  Chemical  Co., 
Midland,  Mich. 

James  F.,  Norris,  professor  of  organic  chemistry,  Massachusetts  Institute  of 
Technology;  chairman  of  the  division.  National  Research  Council,  Washington, 
D.  C. 

,  Repreisbntatives  of  Societies 

american  chemical  society 

L.  H.  Baekeland,  honorary  professor  of  chemical  engineering,  Columbia  Uni- 
versity, New  York  City. 

W.  D.  Bigelow,  director,  research  laboratory.  National  Canners  Association, 
1739  H  Street  NW.,  Washington,  D.  C. 

Marston  T.  Bogert,  professor  of  organic  chemistry,  Columbia  University, 
New  York  City. 

H.  P.  Cady,  professor  of  chemistry,  University  of  Kansas,  Lawrence,  Kans. 

William  Hoskins,  Mariner  &  Hoskins,  Harris  Trust  Building,  Chicago,  111. 

F.  J.  Moore,  professor  of  organic  chemistry,  Massachusetts  Institute  of  Tech- 
nology, Cambridge,  Mass. 

Charles  L.  Parsons,  secretary,  American  Chemical  Society,  1709  G  Street  NW., 
Washington,  D.  C. 

Walter  T.  Taggart,  Blanchard  professor  of  chemistry,  and  director,  John 
Harrison  Laboratory  of  Chemistry,  University  of  Pennsylvania,  Philadelphia, 
Pa. 

E.  W.  Washburn,  editor  in  chief,  International  Critical  Tables,  National 
Research  Council,  Washington,  D.  C. 

AMERICAN  ELECTROCHEMICAL  SOCIETY 

Acheson  Smith,  vice  president  and  general  manager,  Acheson  Graphite  Co., 
Niagara  Falls,  N.  Y. 

AMERICAN   INSTITUTE  OF  CHEMICAL  ENGINEERS 

Charles  L.  Reese,  E.  I.  du  Pont  de  Neniours  &  Co.,  Wilmington,  Del. 
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AMERICAN  CERAMIC  SOCIETY 

W.  M.  Clark,  Department  of  Glass  Technology,  Nela  Research  Laboratory, 
Sfational  Lamp  Works,  General  Electric  Co.,  Nela  Park,  Cleveland,  Ohio. 

Members  at  Lar(;e 

William  C.  Geer,  vice  president,  B.  F.  Goodrich  Rubber  Co.,  Akron,  Ohio. 
Harry  N.  Holmes,  professor  of  chemistry,  Oberlin  College,  Oberlin,  Ohio. 
John  Johnston,  Sterling  professor  of  chemistry,  Yale  University,  New  Haven, 
^onn. 

Lauder  W.  Jones,  A.  Barton  Hepburn  professor  of  organic  chemistry,  Prince- 
on  University,  Princeton,  N.  J. 

S.  C.  Lind,  chief  chemist  and  chief  mineral  technologist,  United  States 
[bureau  of  Mines,  Washington,  D.  C. 

H.  S.  Miner,  chief  chemist,  Welsbach  Light  Co.,  Gloucester  City,  N.  J. 

L.  A.  Rogers,  liaison  member  from  the  Division  of  Biology  and  Agriculture; 
lacteriologist  in  charge  of  Research  Laboratories,  Dairy  Division,  United 
States  Bureau  of  Aniipal  Industry,  Washington,  D.  0. 

A  representative  of  the  division  of  Federal  relations. 

COMMITTEES 

Committee  on  alloys  research :  Chairman,  W.  M.  Corse,  Research  Service 
(Inc.),  Washington,  D.  C. 
Committee  on  chemistry  of  colloids :  Chairman,  H.  N.  Holmes. 
Committee  on  the  chemistry  of  petroleum :  Chairman,  Benjamin  T.  Brooks, 
consulting  chemist,  50  East  Forty-first  Street,  New  York  City. 

Committee  on  chemical  research  on  medicinal  substances :  Chairman,  Marston 
r.  Bogert,  professor  of  organic  chemistry,  Columbia  University,  New  York  City. 
Subcommittee  on  acridine  medicinals:  Chairman,  Marston  T.  Bogert. 
Subcommittee  on  anthraquinone  drugs :  Chairman,  George  D.  Beal,  asso- 
ciate professor  of  chemistry.  University  of  Illinois,  Urbana,  111. 

Subcommittee  on  arcoline  substitutes :  Chairman,  Rogers  Adams,  profes- 
sor of  chemistry,  University  of  Illinois,  Urbana,  111. 

Subcommittee  on  color  standards  and  colorimetric  tests :  Chairman, 
Henry  V.  Arny,  professor  of  chemistry,  College  of  Pharmacy,  Columbia 
University,  New  York  City. 

Subcommittee  on  digitalis :  Chairman,  G.  M.  Beringer,  consulting  chemist, 
501  Federal  Street,  Camden,  N.  J. 

Subcommittee  on  internal  antisepsis :  Chairman,  Treat  B.  Johnson,  pro- 
fessor of  organic  chemistry,  Yale  University,  New  Haven,  Conn. 

Subcommittee  on  local  anesthetics:  Chairman,  Arthur  J.  Hill,  professor 
of  organic  chemistry,  Yale  University,  New  Haven,  Conn. 

Subcommittee  on  medicinals  of  cinchophen  type:  Chairman,  Marston  T. 
Bogert.  * 

Subcommittee  on  metallo-organic  compounds :  Chairman,  Frank  C.  Whit- 
more,  professor  of  chemistry.  Northwestern  University,  Evanston,  111. 

Subcommittee  on  organic  arsenicals :  Chairman,  W.  Lee  Lewis,  professor 
of  chemistry.  Northwestern  University,  Evanston,  111. 

Subcommittee  on  organic  sulfur  and  selenium  medicinals:  Chairman, 
Marston  T.  Bogert. 

Subcommittee  on  pharmacopseial  reagents  and  test  solutions :  Chairman, 
Charles  H.  La  Wall,  professor  of  theory  and  practice  of  pharmacy,  Phila- 
delphia College  of  Pharmacy,  Philadelphia,  Pa. 
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Committee  on  the  construction  and  equipment  of  chemical  laboratories 
Chairman,  George  L.  Coyle,  S.  J.,  professor  of  chemistry,  Georgetown  Univer 
sity,  Washington,  D.  C. 

Committee  on  contact  catalysis :  Chairman,  Wilder  D.  Bancroft,  World  Wai 
memorial  professor  of  physical  chemistry,  Cornell  University,  Ithaca,  N.  Y 

Committee  on  corrosion :  Chairman,  W.  M.  Corse. 

Committee  on  explosives  investigations :  Chairman,  Charles  E.  Munroe, 
National  Research  Council,  Washington,  D.  C. 

Committee  on  investigation  of  the  explosibility  of  ammonium  compounds : 
Chairman,  Charles  E.  Munroe. 

Committee  on  preparation  and  publication  of  list  of  ring  systems  used  in 
organic  chemistry  (joint  committee  with  American  Chemical  Society)  :  Chair- 
man, James  F.  Norris. 

Committee  on  publication  of  war  data  and  information  (joint  committee  with 
division  of  Federal  relations)  :  Chairman,  Charles  E.  Munroe,  National  Re- 
search Council,  Washington,  D.  C. 

Committee  on  substitution  of  sodium  compounds  for  the  conservation  of 
potassium  compounds :  Chairman,  James  R.  Withrow,  professor  of  chemistry, 
Ohio  State  University,  Columbus,  Ohio. 

Committee  on  Neumann  bands :  Chairman,  Charles  E.  Munroe,  National 
Research  Council,  Washington,  D.  C. 

AMERICAN  SECTIONS  OF  INTERNATIONAL  COMMITTEES  AND  AMERICAN 
REPRESENTATIVES 

International  committee  on  the  preservation  of  food  products  by  chemical 
substances :  Chairman,  C.  L.  Alsberg,  director,  Food  Research  Institute,  Stan- 
ford University,  Stanford  University,  Calif. 

International  committee  on  solid  fuels :  Chairman,  S.  W.  Parr,  professor  of 
industrial  chemistry.  University  of  Illinois,  Urbana,  111. 

International  committee  on  scientific  property  rights :  Chairman,  R.  B.  Moore, 
general  manager,  The  Dorr  Co.,  New  York  City. 

International  committee  on  industrial  hygiene :  Chairman,  Yandell  Hender- 
son, professor  of  physiology,  Yale  University  Medical  School,  New  Haven,  Conn. 

International  committee  on  documentation :  Chairman,  C.  W.  Andrews, 
librarian,  John  Crerar  Library,  Chicago,  111. 

International  committees  on  nomenclature : 

Committee  on  nomenclature  in  organic  chemistry :  Chairman,  James  F. 
Norris. 

Committee  on  nomenclature  in  inorganic  chemistry :  Chairman,  E.  J. 
Crane,  editor,  Chemical  Abstracts,  Ohio  State  University,  Columbus, 
Ohio. 

Committee  on  nomenclature  in  biological  chemistry :   Chairman,  P.  A.^ 
Levene,  director,  chemical  laboratory,  Rockefeller  Institute  for  Medical 
Research,  Sixty-sixth  Street  and  Avenue  A,  New  York  City. 
International  committee  on  ceramic  products :  E.  W.  Washburn. 
International  committee  on  chemical  elements :   T.  W.  Richards,  director, 
Wolcott  Gibbs  Memorial  Laboratory,  Harvard  University,  Cambridge,  Mass. 

International  committee  on  Annual  Tables  of  Constants  and  Numerical  Data  i 
E.  W.  Washburn. 

International  Institute  of  Chemical  Standards :  E.  W.  Washburn,  represent 
ing  Bureau  of  Physico-chemical  Standards ;  W.  D.  Collins,  representing  com- 
mittee on  pure  products  for  research ;  G.  C.  Spencer,  representing  service  of 
documentation  on  industrial  and  technical  products. 


OBGANIZATION  OF  RESEARCH  COUNCIL 


87 


Interuational  committee  for  the  standardization  of  physico-cliemical  symbols : 
Robert  B.  Sosman,  geophysical  laboratory,  Carnegie  Institution  of  Washington, 
Washington,  D.  C. 

International  committee  on  liquid  and  gaseous  fuels :  E.  H.  Leslie,  professor 
of  chemical  engineering,  University  of  Michigan,  Ann  Arbor,  Mich. 

VIII.  Division  of  Geology  and  Geography 

Chairman,  David  White. 

Vice  chairman,  Isaiah  Bowman. 

EXECUTIVE  COMMITTEE 

Chairman,  David  White;  vice  chairman,  Isaiah  Bowman;  Frederick  V. 
Coville,  K.  C.  Heald,  James  F.  Kemp,  Andrew  C.  Lawson,  W.  C.  Mendenhall, 
F,  L.  Ransome. 

MEMBEBS  OF  THE  DIVISION 

»  David  White,  senior  geologist,  United  States  Geological  Survey;  chairman 
of  the  division.  National  Research  Council,  Washington,  D.  C. 

Isaiah  Bowman,  director,  American  Geographical  Society,  Broadway  at  One 
hundred  and  fifty-sixth  Street,  New  York  City. 

Repreisbntatives  of  SOCLErriES 

GEOLOGICAL  SOCIETY  OF  AMERICA 

Adolph  Knopf,  professor  of  physical  geology,  Yale  University,  New  Haven, 
Conn. 

Alfred  C.  Lane,  Pearson  professor  of  geology  and  mineralogy,  Tufts  College, 
Tufts  College,  Mass. 

F.  B.  Loomis,  Hitchcock  professor  of  mineralogy  and  geology,  Amherst  Col- 
lege, Amherst,  Mass. 

G.  R.  Mansfield,  geologist,  United  States  Geological  Survey,  Washington, 
D.  C. 

Heinrich  Ries,  professor  of  geology,  Cornell  University,  Ithaca,  N.  Y. 
W.  H.  Twenhofel,  professor  of  geology,  University  of  Wisconsin,  Madison, 
Wis. 

MINERALOGICAL  SOCIETY  OF  AMERICA 

Esper  S.  Larsen,  professor  of  petrography.  Harvard  University,  Cambridge, 
Mass. 

PALEONTOLOGICAL  SOCIETY 

F.  H.  Knowlton,  geologist.  United  States  Geological  Survey,  Washington, 
D.  C. 

ASSOCIATION  OF  AMERICAN  GEOGRAPHERS 

Charles  C.  Colby,  associate  professor  of  geography.  University  of  Chicago, 
Chicago,  111. 

Lawrence  Martin,  chief  of  the  maps  division,  Library  of  Congress,  Wash- 
ington, D.  C. 

Carl  O.  Sauer,  professor  of  geography.  University  of  California,  Berkeley, 
Calif. 

AMERICAN  GEOGRAPHICAL  SOCIETY 

W.  L.  G.  Joerg,  editor,  Research  Series,  American  Geographical  Society, 
Broadway  at  One  hundred  and  fifty-sixth  Street,  New  York  City. 
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NATIONAL  GEOGRAPHIC  SOCIETY 

Frederick  V.  Coville,  botanist,  United  States  Bureau  of  Plant  Industry, 
Washington,  D.  C. 

SOCIETY  OP  ECONOMIC  GEOLOGISTS 

F.  L.  Ransome,  professor  of  economic  geology,  University  of  Arizona,  Tucson, 
Ariz. 

Arthur  C.  Spencer,  geologist,  United  States  Geological  Survey,  Washing- 
ton, D.  C. 

AMERICAN  ASSOCIATION  OF  PETROLEUM  GEOLOGISTS 

K.  C.  Heald,  associate  professor  of  geology,  Yale  University,  New  Haven, 
Conn. 

W.  E.  Wrather,  consulting  geologist,  6044  Bryan  Parkway,  Dallas.,  Tex. 

Representative  of  the  Division  op  Federal  Relations 

George  Otis  Smith,  Director,  United  States  Geological  Survey,  Washington,! 
D.  C. 

Meimbehs  at  Large 

Oliver  E.  Baker,  agricultural  economist,  United  States  Department  of  Agri^ 
culture,  Washington,  D.  C. 

Charles  P.  Berkey,  professor  of  geology,  Columbia  University,  New  York  City. 

Edward  W.  Berry,  professor  of  paleontology,  Johns  Hopkins  University, 
Baltimore,  Md.  • 

Reginald  A.  Daly,  Sturgis-Hooper  professor  of  geology.  Harvard  University, 
Cambridge,  Mass. 

James  F.  Kemp,  professor  of  geology,  Columbia  University,  New  York  City. 

Andrew  C.  Lawson,  professor  of  mineralogy  and  geology,  University  of  Cali- 
fornia, Berkeley,  Calif. 

Edward  B.  Mathews,  professor  of  mineralogy  and  petrography,  Johns  Hop- 
kins University ;  State  geologist  of  Maryland ;  director.  State  Weather  Service, 
Baltimore,  Md. 

W.  C.  Mendenhall,  Chief  Geologist,  United  States  Geological  Survey,  Wash- 
ington, D.  C. 

T.  Wayland  Vaughan,  director,  Scripps  Institution  of  Oceanography,  La 
JoUa,  Calif. 

COMMITTEES 

Committee  on  abstracts  and  bibliographies :  Chairman,  E.  B.  Mathews. 
Committee  on  editing  Fremont's  reports  for  1842-43 :  Chairman,  Frederick  V. 
Coville. 

Committee  on  cooperation  with  the  Bureau  of  the  Census :  Chairman,  Nevio 
M.  Fenneman,  professor  of  geology  and  geography,  University  of  Cincinnati, 
Cincinnati,  Ohio. 

Committee  on  improvement  of  methods  in  gravity  measurements :  Chairman, 
William  Bowie. 

Committee  on  the  measurement  of  geological  time  by  atomic  disintegration: 
Chairman,  Alfred  C.  Lane. 

Committee  on  obtaining  scientific  data  from  commercial  examinations  and 
explorations:  Chairman,  James  F.  Kemp,  professor  of  geology,  Columbia  Uni- 
versity, New  York  City. 

Committee  on  paleobotany:  Chairman,  Edward  W.  Berry. 

Committee  on  securing  quantitative  data  of  geological  processes:  Chairman, 
D,  F.  Hewett,  geologist.  United  States  Geological  Survey,  Washington,  D.  C. 
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Committee  on  sedimentation :  Chairman,  W.  H.  Twenhofel. 

Committee  on  sliore-line  investigations:  Cliairman,  Douglas  W.  Johnson, 
professor  of  physiography,  Columbia  University,  New  York  City. 

Committee  on  sound  sounding  and  oceanographie  thermographs:  Chairman, 
T.  Wayland  Vaughan. 

Committee  on  studies  in  petroleum  geology :  Chairman,  K.  C.  Heald. 

Committee  on  tectonics:  Chairman,  R.  T.  Chamberlin. 

Committee  on  the  testing  of  isostasy  in  the  basin  ranges :  Chairman,  William 
Bowie,  chief,  division  of  geodesy.  United  States  Coast  and  Geodetic  Survey, 
Washington,  D.  C. 

^  ,        REPRESENTATIVE  OF  THE  DIVISION  ON  

Advisory  Council  of  the  United  States  Board  of  Surveys  and  Maps:  E.  R 
Mathews. 

IX.  Division  of  Medical  Sciences 

Chairman,  Ludvig  Hektoen. 
.  Vice  chairman,  Victor  C.  Vaughan. 

RXECUTIVE  COMMITTEE 

Chairman,  Ludvig  Hektoen ;  vice  chairman,  Victor  C.  Vaughan ;  W.  H. 
Howell,  C.  M.  Jackson,  G.  W.  McCoy,  Peyton  Rous. 

MEMBERS  OF  THE  DIVISION 

Victor  C.  Vaughan,  emeritus  professor  of  hygiene  and  physiological  chem- 
istry. University  of  Michigan,  1629  Virginia  Park,  Detroit,  Mich. 

RePRESEINTATIVEiS   of  SOCIEiTIEiS 
AMERICAN  ASSOCIATION  OF  ANATOMISTS 

Henry  H.  Donaldson,  professor  of  neurology,  Wistar  Institute  of  Anatomy, 
Philadelphia,  Pa. 

AMERICAN  ASSOCIATION  OF  PATHOLOGISTS  AND  BACTERIOLOGISTS 

H.  Gideon  Wells,  professor  of  pathology.  University  of  Chicago ;  director, 
Otho  S.  A.  Sprague  Memorial  Institute,  Chicago,  111. 

AMERICAN  DENTAL  ASSOCIATION 

Weston  A.  Price,  dental  research  laboratories,  8926  Euclid  Avenue,  Cleveland, 
Ohio. 

AMEHICAN    MEDICAL  ASSOCIATION 

James  B.  Herrick,  professor  of  medicine.  University  of  Chicago,  Chicago,  111. 

AMERICAN  NEUROLOGICAL  ASSOCIATION 

Adolf  Meyer,  professor  of  psychiatry,  Johns  Hopkins  University,  Balti- 
more, Md. 

AMERICAN  PHYSIOLOGICAL  SOCIETY 

A.  J.  Carlson,  professor  of  physiology.  University  of  Chicago,  Chicago,  111. 

AMERICAN  ROENTGEN  RAY  SOCIETY 

P.  M.  Hickey,  professor  of  roentgenology,  University  of  Michigan,  Ann 
Arbor,  Mich. 

AMERICAN  SOCIETY  FOR  CLINICAL  INVESTIGATION 

James  H.  Means,  Jackson  professor  of  clinical  medicine.  Harvard  University 
Medical  School,  Boston,  Mass. 
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AMERICAN  SOCIETY  FOR  EXPERIMENTAL  PATHOLOGY 

Wade  H.  Brown,  associate  member,  Rockefeller  Institute  for  Medical  Re- 1 
search,  Sixty-sixth  Street  and  Avenue  A,  New  York  City. 

AMERICAN  SOCIETY  FOR  PHARMACOLOGY  AND  EXPERIMENTAL  THERAPEUTICS 

Charles  W.  Edmunds,  professor  of  therapeutics  and  materia  medica,  Univer- 
sity of  Michigan,  Ann  Arbor,  Mich. 

AMERICAN  SOCIETY  OF  BIOLOGICAL  CHEMISTS 

Philip  A.  Shaffer,  professor  of  biological  chemistry,  School  of  Medicine* 
Washington  University,  St.  Louis,  Mo. 

AMERICAN  SURGICAL  ASSOCIATION 

Alexis  Carrel,  member  in  surgery.  Rockefeller  Institute  for  Medical  Re- 
search, Sixty-sixth  Street  and  Avenue  A,  New  York  City. 

AMERICAN  VETERINARY  MEDICAL  ASSOCIATION 

L.  W.  Goss,  professor  of  veterinary  pathology.  College  of  Veterinary  Medi- 
cine, Ohio  State  University,  Columbus,  Ohio. 

ASSOCIATION  OF  AMERICAN  PHYSICIANS 

Warfield  T.  Longcope,  professor  of  medicine,  Johns  Hopkins  University, 
Baltimore,  Md.  • 

SOCIEfTY  OF  AMERICAN  BACTERIOLOGISTS 

Maj.  Henry  J.  Nichols,  Army  Medical  School,  Washington,  D.  C. 

Members  at  Large 

Commander  Charles  S.  Butler,  Medical  Corps,  United  States  Navy,  Wash- 
ington, D.  C. 

Henry  A.  Christian,  Hersey  professor  of  the  theory  and  practice  of  physic, 
Harvard  University  Medical  School ;  physician  in  chief,  Peter  Bent  Brigham 
Hospital,  Boston,  Mass. 

Lieut.  Col.  Charles  F.  Craig,  Medical  Corps,  headquarters,  Hawaiian  Depart- 
ment, United  States  Army,  Honolulu,  Hawaii. 

Ludvig  Hektoen,  director,  John  McCormick  Institute  for  Infectious  Diseases ; 
professor  of  pathology.  University  of  Chicago ;  chairman  of  the  division. 
National  Research  Council,  Washington,  D.  C. 

W.  H.  Howell,  professor  of  physiology,  and  assistant  director.  School  of  . 
Hygiene  and  Public  Health,  Johns  Hopkins  University,  Baltimore,  Md. 

Reid  Hunt,  professor  of  pharmacology,  Harvard  University  Medical  School, 
Boston,  Mass. 

W.  G.  MacCallum,  Baxley  professor  of  pathology,  Johns  Hopkins  University^ 
Baltimore,  Md. 

G.  W.  McCoy,  director.  Hygienic  Laboratory,  United  States  Public  Health 
Service,  Washington,  D.  C. 

Frederick  G.  Novy,  professor  of  bacteriology,  and  director  of  the  bacteriologi- 
cal laboratory,  University  of  Michigan,  Ann  Arbor,  Mich. 

W.  W.  Palmer,  Bard  professor  of  the  practice  of  medicine,  Columbia  Univer- 
sity, New  York  City. 

Peyton  Rous,  member  in  pathology  and  bacteriology,  Rockefeller  Institute 
for  Medical  Research,  Sixty-sixth  Street  and  Avenue  A,  New  York  City. 

Hans  Zinsser,  professor  of  bacteriology  and  immunology.  Harvard  University 
Medical  School,  Boston,  Mass. 

A  representative  of  the  division  of  j^'ederal  relations. 
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COMMITTEES 

I  Committee  on  Hot  Springs  investigations :  Chairman,  ex  officio,  Ludvig  Hek- 
3en. 

Committee  on  medical  problems  of  animal  parasitology:  Chairman,  Henry 
t.  Ward,  professor  of  zoology,  University  of  Illinois,  Urbana,  111. 
Committee  on  medicolegal  problems:  Chairman,  Ludvig  Hektoen. 
Committee  on  pharmacopoeia :  Chairman,  Reid  Hunt. 

Committee  on  problems  of  heredity  in  disease :  Chairman,  Charles  B.  Daven- 
ort,  director,  station  for  experimental  evolution.  Eugenics  Record  Office  of 
he  Carnegie  Institution  of  Washington,  Cold  Spring  Harbor,  Long  Island, 
^.  Y. 

Committee  for  research  in  problems  of  sex:  Chairman,  Robert  M.  Yerkes, 
•rofessor  of  psychology,  Institute  of  Psychology,  Yale  University,  New  Haven, 
'onn. 

X.  Division  of  Biology  and  Agricultube 

Chairman,  Maynard  M.  Metcalf. 
Vice  chairman,  B.  M.  Duggar. 

EXECUTIVE  COMMITTEE 

Chairman,  Maynard  M.  Metcalf ;  vice  chairman,  B.  M.  Duggar ;  Leon  J.  Cole, 
Cdwin  G.  Conklin,  Henry  C.  Cowles,  William  Crocker,  R.  A.  Harper,  H.  S. 
.Jennings. 

MEMBERS  OF  THE  DIVISION 

Reprbsbntativbs  op  Societies 
american  society  of  agronomy 

Jacob  G.  Lipman,  director,  New  Jersey  Agricultural  Experiment  Station, 
^ew  Brunswick,  N.  J.  ^r— ^ 

AMERICAN  SOCIETY  OF  ANIMAL  PRODUCTION 

E.  W.  Sheets,  chief.  Division  of  Animal  Husbandry,  United  States  Bureau 
)f  Animal  Industry,  Washington,  D.  C. 

SOCIETY  OF  AMERICAN  BACTERIOLOGISTS 

L.  A.  Rogers,  bacteriologist  in  charge  of  research  laboratories.  Dairy  Divi- 

Ijiion,  United  States  Bureau  of  Animal  Industry,  Washington,  D.  C. 
BOTANICAL  SOCIETY  OF  AMERICA 
John  M.  Coulter,  professor  of  botany,  University  of  Chicago,  Chicago,  111. 
William  Crocker,  director,  Boyce  Thompson  Institute  for  Plant  Research, 
ifonkers,  N.  Y. 

B.  M.  Duggar,  professor  of  plant  physiology,  Washington  University;  plant 
physiologist,  Missouri  Botanical  Garden,  St.  Louis,  Mo. 

AMERICAN  DAIRY  SCIENCE  ASSOCIATION 

C.  H.  Eckles,  chief,  division  of  dairy  husbandry,  University  of  Minnesota, 
University  Farm,  St.  Paul,  Minn. 

AMERICAN  ASSOCIATION  OF  ECONOMIC  ENTOMOLOGISTS 

*i 

George  A.  Dean,  professor  of  entomology,  Kansas  State  Agricultural  College, 
(Manhattan,  Kans. 
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ECOLOGICAL  SOCIETY  OF  AMERICA 

H.  N.  Whitford,  chief,  crude  rubber  section,  rubber  division.  United  Statei 
Department  of  Commerce,  Washington,  D.  C. 

SOCIETY  OF  AMEiRICAN  FORESTERS 

Henry  S.  Graves,  provost,  dean  of  the  school  of  forestry,  and  Sterling  pro 
fessor  of  forestry,  Yale  University,  New  Haven,  Conn. 

AMERICAN  GENETIC  ASSOCIATION 

Clyde  E.  Leighty,  agronomist  in  charge  of  eastern  wheat  investigations 
United  States  Bureau  of  Plant  Industry,  Washington,  D.  C. 

AMERICAN  SOCIETY  FOR  HORTICULTURAL  SCIENCE 

Henry  D.  Hooker,  jr.,  associate  professor  of  horticulture.  University  oi 
Missouri,  Columbia,  Mo. 

AMERICAN  PHYTOPATHOLOGICAL  SOCIETY 

M.  F.  Barrus,  professor  of  plant  pathology.  New  York  State  College  of 
Agriculture,  Ithaca,  N.  Y. 

AMERICAN  SOCIETY  OF  ZOOLOGISTS 

Edwin  G.  Conklin,  professor  of  biology,  Princeton  University,  Prince- 
ton, N.  J. 

H.  S.  Jennings,  Henry  Walters  professor  of  zoology,  and  director,  zoological 
laboratory,  Johns  Hopkins  University,  Baltimore,  Md. 

J.  T.  Patterson,  professor  of  zoology.  University  of  Texas,  Austin,  Tex. 

Reipres,entative  of  the  Division  op  Federal  Relations 

Karl  F.  Kellerman,  physiologist  and  associate  chief,  United  States  Bureau 
of  Plant  Industry,  Washington,  D.  C. 

jMembers  AT  Large 

Gary  N.  Calkins,  professor  of  protozoology,  Columbia  University,  New  York 
City. 

Leon  J.  Cole,  professor  of  genetics,  University  of  Wisconsin,  Madison,  Wis. 
Henry  C.  Cowles,  professor  of  plant  ecology.  University  of  Chicago,  Chi- 
cago, 111. 

W.  C.  Curtis,  professor  of  zoology.  University  of  Missouri,  Columbia,  Mo. 

David  G.  Fairchild,  agricultural  explorer  in  charge,  Office  of  Foreign  Seed 
and  Plant  Introduction,  United  States  Bureau  of  Plant  Industry,  Washing- 
ton, D.  C. 

L.  R.  Jones,  professor  of  plant  pathology.  University  of  Wisconsin,  Madi- 
son, Wis. 

Elmer  D.  Merrill,  dean  of  the  College  of  Agriculture,  University  of  Cali- 
fornia, Berkeley,  Calif. 

Maynard  M.  Metcalf,  zoologist;  chairman  of  the  division,  National  Research 
Council,  Washington,  D.  C. 

Charles  V.  Piper,  agrostologist  in  charge  of  Forage  Crop  Investigations, 
United  States  Bureau  of  Plant  Industry,  Washington,  D.  C. 

D.  H.  Tennent,  professor  of  biology,  Bryn  Mawr  College,  Bryn  Mawr,  Pa. 
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COMMITTEES 

Advisory  board  of  the  American  Institute  of  Baking:  Chairman,  Harry  E. 
iarnnrd,  director,  American  Institute  of  Baking,  1185  Fullerton  Avenue, 
:Jhicago,  111. 

Advisory  board  of  the  National  Canners'  Association:  Chairman,  Wilder  D. 
Bancroft,  professor  of  physical  chemistry,  Cornell  University,  Ithaca,  N.  Y. 
Committee  on  Animal  Breeding:  Chairman,  Leon  J.  Cole. 
Committee  on  the  Atmosphere  and  Man  (joint  committee  with  division  of 
nedical  sciences)  :  Chairman,  Ellsworth  Huntington. 

Committee  on  family  records:  Chairman,  Vernon  Kellogg,  permanent  secre- 
;ary,  National  Research  Council,  Washington,  D.  C. 

Committee  on  the  Farlow  index:  Chairman,  George  T.  Moore,  director, 
Missouri  Botanical  Gardens,  St.  Louis,  Mo. 

Committee  on  food  and  nutrition :  Chairman,  Graham  Lusk,  professor  of 
)hysiology,  Cornell  University,  Ithaca,  N.  Y. 

Subcommittee  on  human  nutrition :  Chairman,  H.  C.  Sherman,  professor 
of  food  chemistry,  Columbia  University,  New  York  City. 

Subcommittee  on  animal  nutrition :  Chairman,  E.  B.  Forbes,  director, 
Institute  of  Animal  Nutrition,  Pennsylvania  State  College,  State  College, 
Pa. 

Committee  on  forestry :  Chairman,  Raphael  Zon,  director,  Lake  States 
Forest  Experiment  Station,  University  Farm,  St.  Paul,  Minn. 

Committee  on  group  representation:  Chairman,  Maynard  M.  Metcalf. 

Committee  on  infectious  abortion  (joint  committee  with  division  of  medical 
sciences)  :  Chairman,  L.  W.  Goss,  professor  of  veterinary  pathology,  Veteri- 
aary  School,  Ohio  State  University,  Columbus,  Ohio. 

Committee  on  maintenance  of  collection  of  type  cultures  of  bacteria  (joint 
committee  with  division  of  medical  sciences)  :  Chairman,  Maj.  Henry  J. 
Nichols,  Army  Medical  School,  Washington,  D.  C. 

XI.  Division  of  Anthropology  and  Psychology 

Chairman,  R.  S.  Woodworth. 
Vice  chairman,  A.  V.  Kidder. 

EXECUTIVE  COMMITTEE 

Chairman,  R.  S.  Woodworth ;  vice  chairman,  A.  V.  Kidder ;  Raymond  Dodge, 
Knight  Dunlap,  E.  A.  Hooton,  Albert  E.  Jenks,  John  R.  Swanton. 

MEMBERS   OF   THE  DIVISION 

Representatives  op  Societies 
american  anthropological  association 

Ale§  HrdliCka,  curator.  Division  of  Physical  Anthropology,  United  States 
National  Museum,  Washington,  D.  C. 

Albert  E.  Jenks,  professor  of  anthropology.  University  of  Minnesota,  Min- 
Qeapolis,  Minn. 

A.  V.  Kidder,  professor  of  archaeology,  Phillips  Academy,  Andover,  Mass. 

Marshall  H.  Saville,  Museum  of  the  American  Indian,  Broadway  at  One 
bundred  and  fifty-fifth  Street,  New  York  City. 

F.  G.  Speck,  assistant  professor  of  anthropology.  University  of  Pennsyl- 
ranla,  Philadelphia,  Pa. 

John  R.  Swanton,  ethnologist.  United  States  Bureau  of  American  Ethnology, 
Washington,  D.  C. 
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AMERICAN  PSYCHOLOGICAL  ASSOCIATION 

Edwin  G.  Boring,  associate  professor  of  psychology,  Harvard  University, 
Cambridge,  Mass. 

J.  McKeen  Cattell,  president,  Psychological  Corporation;  editor,  Science, 
Grand  Central  Terminal  Building,  New  York  City. 

Raymond  Dodge,  professor  of  psychology.  Institute  of  Psychology,  Yale 
University,  New  Haven,  Conn. 

Knight  Dunlap,  professor  of  experimental  psychology,  Johns  Hopkins  Uni- 
versity, Baltimore,  Md. 

Edward  L.  Thorndike,  professor  of  education,  and  director  of  the  division 
of  psychology.  Institute  of  Educational  Research,  Teachers'  College,  Columbia 
University,  New  York  City. 

R.  S.  Woodworth,  professor  of  psychology,  Columbia  University;  chairman 
of  the  division.  National  Research  Council,  Washington,  D.  C. 

EDUCATIONAL  RESRARCH  ASSOCIATION 

H.  O.  Rugg,  associate  professor  of  education,  Teachers'  College,  Columbia 
University,  New  York  City. 

Members  at  Large 

B.  R.  Buckingham,  professor  of  education,  and  director,  Bureau  of  Educa- 
tional Research,  Ohio  State  University,  Columbus,  Ohio. 

Harvey  Carr,  professor  of  experimental  psychology.  University  of  Chicago, 
Chicago,  111. 

E.  A.  Hooton,  assistant  professor  of  anthropology,  and  curator  of 
somatology,  Peabody  Museum,  Harvard  University,  Cambridge,  Mass. 

R.  V.  D.  Magoffin,  professor  of  classics,  and  head  of  Department  of  Classics, 
New  York  University,  New  York  City. 

Robert  J.  Terry,  professor  of  anatomy,  School  of  Medicine,  Washington 
University,  St.  Louis,  Mo. 

Robert  M.  Yerkes,  professor  of  psychology,  Institute  of  Psychology,  Yale 
University,  New  Haven,  Conn. 

A  representative  of  the  division  of  Federal  relations. 

COMMITTEES 

Advisory  committee  on  problems  of  military  psychology:  Chairman,  Walter 
Dill  Scott,  president.  Northwestern  University,  Evanston,  111. 
Advisory  committee  on  public  health  education. 

Committee  on  State  archaeological  surveys :  Chairman,  A.  V.  Kidder. 

Committee  on  child  welfare :  Chairman,  Bird  T.  Baldwin,  research  professo 
of  psychology,  and  director  of  child  welfare  research,  University  of  Iowa,  low 
City,  Iowa. 

Committee  on  classification  of  anthropological  literature :  Chairman,  S.  A 
Barrett,  director,  Milwaukee  Public  Museum,  Milwaukee,  Wis. 

Committee  on  college  student  personnel :  Chairman,  H.  E.  Hawkes,  pr 
fessor  of  mathematics  and  dean  of  Columbia  College,  Columbia  Universit 
New  York  City. 

Committee  on  the  financing  of  the  publication  of  reseaches  in  physical  anthro- 
pology :  Chairman,  E.  A.  Hooton. 

Committee  on  the  gifted  student  problem :  Chairman,  C.  E.  Seashore,  dean  of 
the  graduate  college,  professor  of  phychology,  and  head  of  the  department  of 
philosophy  and  psychology.  University  of  Iowa,  Iowa  City,  Iowa. 
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<:Jommittee  on  personnel  research :  Chairman,  L.  L.  Thurstone,  psychologist, 
Bureau  of  Public  Personnel  Administration,  Washington,  D.  C. 

Committee  on  psychology  of  the  highway:  Chairman,  Knight  Dunlap. 
Subcommittee  on  tests  for  drivers :  Chairman,  J.  McKeen  Cattell. 
Subcommittee  on  signs  and  signals :  Chairman,  Knight  Dunlap. 
'   Committee  on  scientific  problems  of  human  migration :  Chairman,  Robert  M. 
Yerkes. 

Committee  on  psychological  abstracts :  Chairman,  J.  McKeen  Cattell. 

Committee  on  race  characters :  Chairman,  Albert  E.  Jenks. 

Committee  on  tactual  interpretation  of  oral  speech  and  vocal  control  by  the 
deaf:  Chairman,  R.  S.  Woodworth. 

Committee  on  vestibular  research — Executive  committee :  Chairman,  J. 
Gordon  Wilson,  professor  of  otology.  Northwestern  University  Medical  School, 
Chicago,  111. 

Director  of  national  intelligence  tests:  G.  M.  Whipple,  professor  of  experi- 
^  mental  education.  University  of  Michigan,  Ann  Arbor,  Mich. 

REPRESENTATIVES  OF  THE  DIVISION  ON — 

Advisory  board  of  the  Bureau  of  Public  Personnel  Administration  of  the 
[institute  for  Government  Research:  R.  S.  Woodworth. 

Board  of  governors  of  Personnel  Research  Federation :  R.  S.  Woodworth. 

5.  NATIONAL  RESEARCH  COUNCIL  FELLOWSHIPS 

Physics,  Chemistry,  and  Mathematics 

A  sum  amounting  to  $500,000  was  pledged  by  the  Rockefeller  Foundation 
to  the  National  Research  Council  for  the  maintenance  of  a  series  of  research 
fellowships  in  physics  and  chemistry  for  the  period  May  1,  1919,  to  June  30, 
1925,  and  was  extended  to  include  fellowships  for  mathematics  during  the 
last  year  of  the  period.  A  second  sum  of  $625,000  has  also  been  pledged  by  the 
Rockefeller  Foundation  for  the  support  of  these  fellowships  for  the  period  July 
1,  1925,  to  June  30,  1930.  These  funds  are  administered  by  a  research  fellow- 
ship board  for  physics,  chemistry,  and  mathematics  appointed  by  the  execu- 
tive board  of  the  National  Research  Council. 

Fellowships  are  awarded  to  individuals  who  have  detoionstrated  a  high  order 
of  ability  in  research  and  who  have  received  the  Ph.  D.  degree  or  equivalent 
training. 

MEMBERS    OF    THE  BOARD 

Simon  Flexner,  chairman,  director  of  research  laboratories.  Rockefeller 
Institute  for  Medical  Research,  Sixty -sixth  Street  and  Avenue  A,  New  York 
City. 

J.  S.  Ames,  ex  oflSco,  dean  of  the  college  faculty,  and  professor  of  physics, 
Jk)hns  Hopkins  University ;  chairman,  division  of  physical  sciences,  National 
Research  Council,  Washington,  D.  C. 

James  F.  Norris,  ex  officio,  professor  of  organic  chemistry,  Massachusetts 
Institute  of  Technology;  chairman,  division  of  chemistry  and  chemical  tech- 
nology. National  Research  Council,  Washington,  D.  C. 

Gilbert  A.  Bliss,  professor  of  mathematics.  University  of  Chicago,  Chi- 
cago, 111. 

John  Johnston,  Sterling  professor  of  chemistry,  Yale  University,  New 
Haven,  Conn. 
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Elmer  P.  Kohler,  professor  of  chemistry,  Harvard  University,  Cam- 
bridge, Mass. 

C.  E.  Mendenhall,  professor  of  physics.  University  of  Wisconsin,  Madi- 
son, Wis. 

R.  A.  Millikan,  director,  Norman  Bridge  Laboratory  of  Physics,  California 
Institute  of  Technology,  Pasadena,  Calif. 

Augustus  Trowbridge,  professor  of  physics,  Princeton  University,  Prince- 
ton, N.  J. 

Oswald  Veblen,  professor  of  mathematics,  Princeton  University,  Princeton, 
N.  J. 

Executive  secretary,  W.  E.  Tisdale,  National  Research  Council,  Washington, 
D.  C. 

Fellowships  for  1924-25  have  been  awarded  to  the  following  persons: 


Donald  H.  Andrews. 
Isaac  Bencowitz. 
Francis  W.  Bergstrom. 
Aubrey  K.  Brewer. 
Ralph  M.  Buffington. 
Francis  H.  Case. 
Florence  Fenwick. 


Samuel  K.  Allison. 
Frank  W.  Bubb. 
Leon  F.  Curtiss. 
Alexander  EUett 
George  R.  Harrison. 
Robert  J.  Havighurst. 
Frank  C.  Hoyt. 


Lawrence  M.  Graves. 
Harry  Levy. 


IN  CHEMISTRY 

Alfred  W.  Francis. 
Charles  F.  Fryling. 
Reynold  C.  Fuson. 
George  Glockler. 
Rudolph  L.  Hasche. 
Maurice  L.  Huggins. 
Elmer  O.  Kraemer. 

IN  PHYSICS 

Herbert  Kahler. 
Roy  J.  Kennedy. 
Edward  H.  Kurth. 
Samuel  S.  Mackeown. 
Melvin  Mooney. 
Jared  K.  Morse. 
Harry  S.  Read. 

IN  MATHEMATICS 

A.  D.  Michal. 
James  H.  Taylor. 


Earl  E.  Libman. 
Robert  F.  Mehl. 
Robert  S.  Mulliken. 
David  F.  Smith. 
Donald  S.  Villars. 
Thomas  J.  Webb. 


William  R.  Smythe. 
Louis  A.  Turner. 
Charles  T.  Zahn. 
Herman  Zanstra. 
Robert  V.  Zumstein. 


Joseph  M.  Thomas. 
Tracy  Y.  Thomas. 


Medical  Sciences 

A  sum  amounting  to  $500,000  for  the  period  July  1,  1922,  to  June  30,  1927, 
has  been  pledged  to  be  appropriated  jointly  by  the  General  Education  Board 
and  the  Rockefeller  Foundation  to  the  National  Research  Council  for  the 
establishment  under  the  division  of  medical  sciences  of  a  series  of  fellow- 
ships for  the  purpose  of  increasing  the  supply  in  this  country  and  in  Canada 
of  medical  teachers  who  are  both  competent  instructors  and  original  investi-j 
gators.  The  administration  of  these  fellowships  has  been  placed  in  the  handsj 
of  a  medical  fellowship  board,  appointed  by  the  executive  board  of  the  Nations 
Research  Council. 

MEMBERS  OF  THE  BOARD 

Frederick  P.  Gay,  chairman,  professor  of  bacteriology,  Columbia  Univer- 
sity, New  York  City. 

Ludvig  Hektoen,  ex  officio,  director,  John  McCormick  Institute  for  infec- 
tious diseases ;  professor  of  pathology,  University  of  Chicago ;  chairman, 
division  of  medical  sciences.  National  Research  Council,  Washington,  D.  C. 
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David  L.  Edsall,  professor  of  medicine  and  dean  of  Harvard  Medical  Scliool, 
Boston,  Mass. 

Joseph  Erlanger,  professor  of  .physiology,  School  of  Medicine,  Washington 
University,  St.  Louis,  Mo. 

G.  Carl  Huber,  professor  of  anatomy,  and  director  of  anatomic  laboratories. 
University  of  Michigan,  Ann  Arbor,  Mich. 

E.  O.  Jordan,  professor  of  bacteriology,  University  of  Chicago,  Chicago,  111. 

Dean  Lewis,  professor  of  surgery,  University  of  Chicago,  Chicago,  111. 

W.  G.  MacCallum,  professor  of  pathology  and  bacteriology,  Johns  Hopkins 
University,  Baltimore,  Md. 

Lafayette  B.  Mendel,  professor  of  physiological  chemistry,  Yale  University, 
New  Haven,  Conn. 

Walter  W.  Palmer,  Bard  professor  of  the  practice  of  medicine,  Columbia 
University,  New  York  City. 
Fellowships  for  1924-25  have  been  awarded  to  the  following  persons: 


Edwin  C.  Apdrus. 
William  DeW.  Andrus. 
Barry  J.  Anson. 
William  Bolt. 
Sydney  W.  Britton. 
Emily  B.  Carrier. 
William  H.  Chambers. 
William  V.  Cone. 
Charles  L.  Connor. 
George  M.  Curtis. 
Beverly  Douglas. 
David  L.  Drabkin. 
Benjamin  Freeman. 


Gerald  W.  Hamilton. 
Michael  S.  Hollenberg. 
Thomas  P.  Hughes. 
Moses  L.  Isaacs. 
Louis  N.  Katz. 
James  A.  Kennedy. 
Nathaniel  Kleitman. 
Clifford  S.  Leonard. 
Robert  O.  Loebel. 
Howard  A.  McCordock. 
Earl  B.  McKinney. 
Aura  J.  Miller. 
Alfred  E.  Mirsky. 


Lloyd  H.  Newman. 
Harry  L.  Pelham. 
Carlos  I.  Reed. 
Minnie  J.  Sands. 
Walter  DeM.  Scriver. 
Noel  F.  Shambaugh. 
Homer  W.  Smith. 
Bernhard  Steinberg. 
Fred  W.  Stewart. 
George  J.  Strean. 
Clinton  H.  Thienes. 
Harry  B.  Van  Dyke. 
Charles  S.  Woodall. 


Biological  Sciences 


A  sum  amounting  to  $325,000  for  the  period  July  1,  1923,  to  June  30,  1928, 
has  been  pledged  to  be  appropriated  by  the  Rockefeller  Foundation  to  the 
National  Research  Council  for  the  establishment  under  the  divisions  of  biology 
agriculture  and  of  anthropology  and  psychology  of  a  series  of  post-doctorate 
research  fellowships  in  the  biological  sciences,  including  zoology,  botany,  anthro- 
pology, and  psychology,  for  the  purpose  of  promoting  fundamental  research 
in  these  subjects,  primarily  by  the  development  of  young  investigators.  The 
administration  of  these  fellowships  has  been  placed  in  the  hands  of  a  board 
of  national  research  fellowships  in  the  biological  sciences  appointed  by  the 
executive  board  of  the  National  Research  Council. 


MEMBERS  OF  THE  BOARD 


Frank  R.  Lillie,  chairman,  professor  of  embryology,  University  of  Chicago, 
Chicago,  111. 

Maynard  M.  Metcalf,  ex  oflScio,  zoologist;  chairman,  division  of  biology  and 
agriculture,  National  Research  Council,  Washington,  D.  C. 

R.  S.  Woodworth,  ex  oflScio,  professor  of  psychology,  Columbia  University ; 
chairman,  division  of  anthropology  and  psychology,  National  Research  Council, 
Washington,  D.  C. 

H.  H.  Bartlett,  professor  of  botany,  University  of  Michigan,  Ann  Arbor, 
Mich. 
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C.  E.  McClung,  professor  of  zoology,  University  of  Pennsylvania,  Philadel^ 
phia,  Pa. 

T.  H.  Morgan,  professor  of  experimental  zoology,  Columbia  University,  New 
York  City. 

W.  J.  V.  Osterhout,  professor  of  botany,  Harvard  University,  Cambridge^ 
Mass. 

C.  E.  Seashore,  dean  of  the  graduate  college,  professor  of  psychology  and 
head  of  the  department  of  philosophy  and  psychology.  University  of  lovra^ 
Iowa  City,  Iowa. 

E.  L.  Thorndike,  professor  of  educational  psychology,  and  director  of  the 
division  of  psychology.  Institute  of  Educational  Research,  Teachers'  College,. 
Columbia  University,  New  York  City. 

Clark  Wissler,  curator  of  anthropology,  American  Museum  of  Natural 
History,  New  York  City. 

Fellowships  for  1924-25  have  been  awarded  to  the  following  persons : 

IN  ANTHROPOLOGY 

M.  J.  Herskovits 


E.  G.  Anderson. 
James  A.  Faris  (re- 
signed). 
B.  E.  Gilbert. 
Edwin  F.  Hopkins. 


IN  BOTANY 

J.  Hobart  Hoskins. 

Charles  R.  Hursh. 

Marian  Irwin. 

W.  E.  Loomis. 

A.  J.  Riker  (resigned). 


William  Seifriz. 
A.  M.  Showalter. 
Frank  B.  Wann. 
Ralph  H.  Wetmore. 


N.  D.  Hirsch. 
James  Q.  Holsopple. 


IN  PSYCHOLOGY 


T.  N.  Jenkins. 
Carney  Landis. 


A.  A.  Roback. 
Lee  E.  Travis. 


Edward  F.  Adolph. 
L.  R.  Cleveland. 
Herbert  Friedmann. 


IN  ZOOLOGY 

Robert  T.  Hance. 
Marie  A.  Hinrichs. 
Leigh  Hoadley. 


Howard  S.  LiddellV 
Helen  Redfield. 
Alexander  Weinstein. 


SuLPHUB  Fellowships 

A  sum  amounting  to  $19,600  has  been  appropriated  by  the  Texas  Gulf  Sul- 
phur Co.  for  the  support,  during  the  period  from  July  1,  1922,  to  June  30> 
1925,  of  fellowships  to  be  established  by  the  National  Research  Council  for 
fundamental  research  in  the  agricultural  applications  of  sulphur.  In  accepting 
the  appropriation  the  National  Research  Council  has  reserved  the  right  to 
publish,  without  restriction,  the  results  obtained  under  these  fellowships.  The 
fellowships  are  administered  by  a  special  committee  operating  under  the 
council's  division  of  biology  and  agriculture. 

MEMBERS  OF  THE  COMMITTEE 


A.  G.  McCall,  chairman,  professor  of  geology  and  soils,  University  of  Mary- 
land.  College  Park,  Md. 

H.  L.  Shantz,  United  States  Bureau  of  Plant  Industry,  Washington,  D.  C. 

R.  W.  Thatcher,  director.  New  York  Agricultural  Experiment  Statioiv 
Geneva,  N.  Y. 
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f Fellowships  for  1924-25  have  been  awarded  to  the  following  persons  for 
research  on  problems,  the  general  character  of  which  has  been  determined  by 
rhe  committee,  at  institutions  chosen  because  of  certain  facilities  afforded  for 
I  ['arrying  out  the  specific  investigation  to  be  undertaken : 

James  M.  Hamilton,  University  of  Toronto,  Toronto  Canada.  (Appoint- 
ment expired  September  15,  1924.) 
H.  S.  McConnell,  University  of  Maryland,  College  Park,  Md. 
C.  D.  Samuels,  University  of  California,  Berkeley,  Calif. 

Seeid  Geraiination  Fellowships 

A  sum  amounting  to  about  $1,600  has  been  appropriated  by  the  American 
Seed  Trade  Association  for  the  support,  during  the  year  1924,  of  a  fellowship 
for  research  on  hard  seeds.    This  is  the  first  of  a  group  of  fellow^ships  which 

fit  is  hoped  may  be  established  for  the  study  of  problems  in  seed  germination. 
It  has  been  awarded  to  Dr.  David  Schmidt,  working  in  the  department  of 
agronomy  at  the  University  of  Wisconsin.  The  project  of  establishment  and 
administration  of  fellowships  in  seed  germination  is  in  the  hands  of  a  special 
committee  appointed  by  the  executive  board  of  the  National  Research  Council 
iind  operating  under  the  division  of  biology  and  agriculture.  In  accepting  the 
appropriation  the  National  Research  Council  has  reserved  the  right  to  pub- 

jlish,  without  restriction,  the  results  obtained  under  these  fellowships. 

MEMBERS  OF  THE  COMMITTEE 

William  Crocker,  chairman,  director,  Boyce  Thompson  Institute  for  Plant 
Research,  Yonkers,  N.  Y. 

James  G.  Dickson,  assistant  professor  of  plant  pathology,  University  of  Wis- 
consin, Madison,  Wis. 

Harold  Fisher,  Northrup,  King  &  Co.,  Minneapolis,  Minn. 

M.  T.  Munn,  associate  botanist,  New  York  Agricultural  Experiment  Station, 
Geneva,  N.  Y. 

Eben  H.  Toole,  assistant  pathologist.  Seed  Laboratory,  United  States  Bureau 
of  Plant  Industry,  Washington,  D.  C. 

Leonard  H.  Vaughan,  Vaughan  Seed  Store,  Chicago,  111. 

National  Livestock  and  Meat  Board  Fellowships 

A  sum  of  $6,000  has  been  appropriated  by  the  National  Livestock  and  Meat 
Board  for  the  support,  during  the  year  1924r-25,  of  fellowships  for  the  study 
of  the  comparison  of  meat  with  other  foods  for  blood  regeneration,  and  the 
comparison  of  meat  with  other  high-protein  foods  in  reproduction  and  lactation. 
These  fellowships  are  administered  by  a  special  committee  appointed  by  the 
executive  board  of  the  National  Research  Council  and  operating  under  the 
division  of  biology  and  agriculture.  In  accepting  the  appropriation  the  Na- 
tional Research  Council  has  reserved  the  right  to  publish,  without  restriction, 
the  results  obtained  under  these  fellowships. 

members  of  the  committee 

E.  B.  Forbes,  chairman,  director,  Institute  of  Animal  Nutrition,  Pennsylvania 
State  College,  State  College,  Pa. 

C.  Robert  Moulton,  Institute  of  American  Meat  Packers,  Chicago,  111. 

H.  C.  Sherman,  professor  of  food  chemistry,  Columbia  University,  New  York 
City. 
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Fellowships  for  1924-25  have  been  awarded  to  the  following : 
Robert  Kennedy,  University  of  Rochester,  Rochester,  N.  Y. 
Florence  L.  MacLeod,  Columbia  University,  New  York  City. 

RosENWALD  Fellowship 

A  sum  amounting  to  $2,000  annually  has  been  made  available  during  the 
period  from  July  1,  1920,  to  June  30,  1925,  by  Mr.  Julius  Rosenwald,  of  Chicago, 
through  the  General  Education  Board,  for  the  establishment  under  the  division 
of  biology  and  agriculture  of  a  fellowship  for  the  development  of  scientific  men 
among  the  negro  race  in  America.  This  fellowship  has  been  awarded  to  Dr. 
E.  E.  Just,  working  at  Howard  University,  Washington,  D.  C. 

6.  FELLOWSHIPS    OF    ORGANIZATIONS    AFFILIATED    WITH    THE  NATIONAL 

RESEARCH  COUNCIL 

Crop  Protection  Institute 

Special  appropriations  have  been  obtained  by  the  Crop  Protection  Institute, 
established  under  the  sponsorship  of  the  National  Research  Council,  for  fellow- 
ships to  be  administered  by  the  board  of  governors  of  the  institute. 

A  sum  of  $6,000  a  year  for  a  period  of  two  years  for  study  of  crown  gall  has 
been  provided  by  the  American  Association  of  Nurserymen,  individual  nursery- 
men, and  the  Universities  of  Iowa  and  Wisconsin.  The  Quaker  Oats  Co.  has 
given  $3,000  toward  an  investigation  of  furfural.  The  Standard  Oil  Co.  has 
supplied  $3,500  toward  an  investigation  of  a  lubricating  spray  oil.  The  B.  G. 
Pratt  Co.  appropriated  $13,500  for  three  years  for  investigation  of  an  insecti- 
cide and  fungicide.  The  Union  Sulphur  Co.,  the  Freeport  Sulphur  Co.,  and  the 
Texas  Gulf  Sulphur  Co.  appropriated  jointly  $15,000  for  research  in  the  agri- 
cultural application  of  sulphur.  Riches,  Piver  &  Co.  and  the  Phinotas 
Chemical  Co.  have  supported  special  investigations  of  calcium  arsenate  and 
phinotas.  The  institute  follows  the  policy  of  publishing,  without  restriction, 
the  results  of  fundamental  research. 

The  following  persons  are  under  appointment  as  fellows  this  year: 
A.  J.  Riker,  College  of  Agriculture,  Madison,  Wis. 
L.  W.  Boyle,  College  of  Agriculture,  Madison,  Wis. 
J.  H.  Muncie,  Iowa  State  College  of  Agriculture,  Ames,  Iowa. 
Harold  M.  Flor,  Iowa  State  College  of  Agriculture,  Ames,  Iowa. 
John  W.  Miller,  agricultural  experiment  station,  State  College,  Pa. 
Lionel  E.  Tisdale,  Missouri  Botanical  Garden,  St.  Louis,  Mo. 
Albert  Hartzell,  agricultural  experiment  station,  Geneva,  N.  Y. 
Foster  L.  Gambrell,  agricultural  experiment  station,  Geneva,  N.  Y. 
M.  A.  Stewart,  New  Hampshire  Experiment  Station,  Durham,  N.  H. 

7.  MEMBERS  OF  THE  NATIONAL  RESEARCH  COUNCIL,   192r,-2  6 

Adams,  Edward  Dean,  598  Madison  Avenue,  New  York  City. 
Agnew,  P.  G.,  American  Engineering  Standards  Committee,  29  West  Thirty 

ninth  Street,  New  York  City. 
Allen,  Charles  E.,  University  of  Wisconsin,  Madison,  Wis. 

Allen,  E.  W.,  Office  of  Experiment  Stations,  United  States  Department  of  Agri 

culture,  Washington,  D.  C. 
Ames,  Joseph  S.,  Johns  Hopkins  University,  Baltimore,  Md. 
Angell,  James  R.,  Yale  University,  New  Haven,  Conn. 


RESEABCH  COUNCIL  MEMBERS 


101 


Vustin,  James  H.,  University  of  Pennsylvania,  Philadelphia,  Pa. 

iustin,  Louis  W.,  Laboratory  for  Special  Radio  Transmission  Research,  United 

States  Bureau  of  Standards,  Washington,  D.  C. 
Aydelotte,  Frank,  Swartlimore  College,  Swarthmore,  Pa. 
Bachman,  B.  B.,  Autocar  Co.,  Ardmore,  Pa. 
Baekeland,  L.  H.,  Columbia  University,  Nev^  York  City. 

iBain,  H.  Foster,  American  Institute  of  Mining  and  Metallurgical  Engineers, 
1  29  West  Thirty-ninth  Street,  New  York  City. 

!Baker,  Oliver  E.,  United  States  Bureau  of  Agricultural  Economics,  Washing- 
ton, D.  C. 

Ball,  E.  D.,  State  Entomological  Laboratory,  Sanford,  Fla. 
Barnett,  S.  J.,  California  Institute  of  Technology,  Pasadena,  Calif. 
Barrows,  Albert  L.,  National  Research  Council,  Washington,  D.  C. 
Barrus,  M.  F.,  Cornell  University,  Ithaca,  N.  Y. 
Bassett,  W.  H.,  American  Brass  Co.,  Waterbury,  Conn. 

Bauer,  L.  A.,  department  of  terrestrial  magnetism,  Carnegie  Institution  of 

Washington,  D.  C. 
Besley,  F.  W.,  State  forester  of  Maryland,  Baltimore,  Md. 

Beuret,  Rear  Admiral  J.  D.,  Bureau  of  Construction  and  Repair,  United  States 
j    Navy,  Washington,  D.  C. 

iBigelow,  W.  D.,  National  Canners'  Association,  Washington,  D.  C. 

Birkhoff,  George  D.,  Harvard  University,  Cambridge,  Mass. 

Blake,  Francis  G.,  Yale  University,  New  Haven,  Conn. 

Blichfeldt,  Hans  F.,  Stanford  University,  Stanford  University,  Calif. 

Bogert,  Marston  T.,  Columbia  University,  New  York  City. 

Bos  well,  Maj.  W.  O.,  Military  Intelligence  Division,  United  States  Army,  Wash- 
ington, D.  C. 

Bowie,  William,  United  States  Coast  and  Geodetic  Survey,  Washington,  D.  C. 
Bowman,  Isaiah,  American  Geographical  Society,  New  York  City. 
Brock,  Rear  Admiral  C.  C,  Bureau  of  Ordnance,  United  States  Navy,  Wash- 
ington, D.  C. 

Brockett,  Paul,  National  Academy  of  Sciences,  Washington,  D.  C. 
Brown,  E.  W.,  Yale  University,  New  Haven,  Conn. 

Buckingham,  Earle,  Niles-Bement-Pond  Co.,  Ill  Broadway,  New  York  City. 
Burgess,  George  K.,  director,  United  States  Bureau  of  Standards,  Washington, 
D.  C. 

Butler,  Commander  Charles  S.,  Medical  Corps,  United  States  Navy,  Washing- 
ton, D.  C. 

Cady,  H.  P.,  University  of  Kansas,  Lawrence,  Kans. 

Campbell,  Marius  R.,  United  States  Geological  Survey,  Washington,  D.  C. 
Capen,  Samuel  P.,  University  of  Buffalo,  Buffalo,  N.  Y. 
Carlson,  A.  J.,  University  of  Chicago,  Chicago,  111. 
Carr,  Harvey,  University  of  Chicago,  Chicago,  111. 
Carr,  Wilbur  J.,  Assistant  Secretary  of  State,  Washington,  D.  C. 
Carrel,  Alexis,  Rockefeller  Institute  for  Medical  Research,  New  York  City. 
Carrier,  W.  H.,  Carrier  Engineering  Corporation,  Newark,  N.  J. 
Carty,  .John  .T.,  American  Telephone  and  Telegraph  Co.,  New  York  City. 
Christian,  Henry  A.,  Peter  Bent  Brigham  Hospital,  Boston,  Mass. 
Clapp,  Earl  H.,  United  States  Forest  Service,  Washington,  D.  C. 
Clark,  W.  M.,  Nela  Research  Laboratory,  Nela  Park,  Cleveland,  Ohio. 
Clark,  William  Mansfield,  United  States  Hygienic  Laboratory,  Washington, 
D.  C. 

Colby,  Charles  C,  University  of  Chicago,  Chicago,  111. 
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Cole,  Leon  J.,  University  of  Wisconsin,  Madison,  Wis. 

Compton,  Karl  T.,  Princeton  University,  Princeton,  N.  J. 

Conklin,  Edvrin  G.,  Princeton  University,  Princeton,  N.  J, 

Coulter,  John  M.,  University  of  Chicago,  Chicago,  111. 

Courtis,  S.  A.,  University  of  Michigan,  Ann  Arbor,  Mich. 

Covrling,  Donald  J.,  Carleton  College,  Northfield,  Minn. 

€oyle,  George  S.,  S.  J.,  Georgetown  University,  Washington,  D.  C. 

Craft,  E.  B.,  Bell  Telephone  Laboratories  (Inc.),  New  York  City. 

Curtis,  W.  C,  University  of  Missouri,  Columbia,  Mo. 

Dains,  F.  B.,  University  of  Kansas,  Lawrence,  Kans. 

Davis,  Bergen,  Columbia  University,  New  York  City. 

Dempster,  A.  J.,  University  of  Chicago,  Chicago,  111. 

DeWolf,  Frank  W.,  Boyd  Oil  Co.,  Dallas,  Tex. 

Dickson,  L.  E.,  University  of  Chicago,  Chicago,  111. 

Dodge,  Raymond,  Institute  of  Psychology,  Yale  University,  New  Haven,  Conn. 
Donaldson,  Henry  H.,  Wistar  Institute  of  Anatomy,  Philadelphia,  Pa. 
Donnelly,  Lieut.  Col.  Edward  T.,  General  Staff,  United  States  Army,  Wash- 
ington, D.  C. 

Duggar,  B.  M.,  Missouri  Botanical  Garden,  St.  Louis,  Mo. 
Dunlap,  Knight,  Johns  Hopkins  University,  Baltimore,  Md. 
Dunn,  Gano,  J.  G.  White  Engineering  Corporation,  New  York  City. 
Durand,  W.  F.,  Stanford  University,  University,  Calif. 
Eckles,  C.  H.,  University  of  Minnesota,  Minneapolis,  Minn. 
Edgar,  Graham,  Ethyl  Gasoline  Corporation,  Dayton,  Ohio. 
Edmunds,  Charles  W.,  University  of  Michigan,  Ann  Arbor,  Mich. 
Eisenhart,  Luther  P.,  Princeton  University,  Princeton,  N.  J. 
Emerson,  R.  A.,  Cornell  University,  Ithaca,  N.  Y. 

Fairchild,  David  G.,  United   States  Bureau  of  Plant  Industry,  Washing- 
ton, D.  C. 

Fenner,  C.  N.,  geophysical  laboratory,  Carnegie  Institution  of  Washingtoo^ 

Washington,  D.  C. 
Finch,  Vernor  C,  University  of  Wisconsin,  Madison,  Wis. 
Flexner,  Simon,  Rockefeller  Institute  for  Medical  Research,  New  York  City. 
Foley,  A.  L.,  Indiana  University,  Bloomington,  Ind. 
Foote,  Paul  D.,  United  States  Bureau  of  Standards,  Washington,  D.  C. 
Freeman,  John  R.,  Providence,  R.  I. 

Fries,  Brig.  Gen.  A.  A.,  Chemical  Warfare  Service,  Washington,  D.  C. 
Fulweiler,  W.  H.,  United  Gas  Improvement  Co.,  Philadelphia,  Pa. 
Galbraith,  Capt.  W.  W.,  Intelligence  Division,  United  States  Navy,  Washing- 
ton, D.  C. 

Gay,  Frederick  P.,  Columbia  University,  New  York  City. 

Giltner,  Ward,  Michic:an  Agricultural  College,  East  Lansing,  Mich. 

Goldmark,  Henry,  103  Park  Avenue,  New  York  City  (consulting  engineer). 

Graton,  L.  C,  Harvard  University,  Cambridge,  Mass. 

Graves,  Henry  S.,  Yale  University,  New  Haven,  Conn. 

Graves,  Ralph  A.,  National  Geographic  Society,  Washington,  D.  C. 

Gregory,  Herbert  E.,  Bishop  Museum,  Honolulu,  Hawaii. 

Gregory,  Rear  Admiral  Luther  E.,  Bureau  of  Yards  and  Docks,  United  States 

Navy,  Washington,  D.  C. 
Hale,  George  E.,  Mount  Wilson  Observatory,  Pasadena,  Calif. 
Hale,  William  J.,  Dow  Chemical  Co.,  Midland,  Mich. 
Hall,  R.  C,  United  States  Bureau  of  Internal  Revenue,  Washington,  D. 
Harrison,  Ross  G.,  Yale  University,  New  Haven,  Conn. 
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